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INTRAHUMAN BONE GRAFTING AND REIMPLAN- 
TATION OF BONE. 


BY SIR WILLIAM MACEWEN, F.R.S., 
OF GLASGOW 


Regius Professor of Surgery in the University of Glasgow. 


INTRAHUMAN bone grafting is sometimes necessary to 
make good osseous defects brought about by disease or injury. 
The following case in which the greater part of the shaft of 
the humerus was restored by intrahuman transplantation 
occurred thirty years ago, and as the boy who was then oper- 
ated on is now a man in regular employment, the details of 
the case are here presented in their entirety. Besides that case 
three others are mentioned,—one illustrating human reimplan- 
tation of the flat bones of the skull and two of restoration by 
transplantation of human jaw bones. In both of these 
latter the operation was performed for the removal of marked 
deformity as well as to restore the function of the mandible. 
A fourth case is referred to as a note. 

These cases are quoted as examples of many others in 
which bone grafting and transplantation of bone has been suc- 
cessfully performed by me. It is to be noted that the perios- 
teum plays no part in the bone reproduction after transplan- 
tation, and in the majority of the cases referred to the perios- 
teum was not transplanted along with the bone. 
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Intrahuman Transplantation of Bone. Experiment, and Result 
Thirty Years After.—W. C., aged 3 years, was admitted into the 
Royal Infirmary, Glasgow, under my care on July 17, 1878, in an 
emaciated and exhausted condition from suppuration in connec- 
tion with necrosis of the right humerus, evidently from osteo- 
myelitis. 

He presented the appearance of a much neglected child. The 
right arm was greatly distended and fluctuant from shoulder to 
elbow. An incision gave vent to fourteen ounces of thin, fetid 
pus. When the abscess was evacuated, the shaft of the humerus 
was found to be totally necrosed and already separated from its 
head near its epiphyseal junction. At the condylar epiphysis 
crepitation was likewise elicited. The bone was dark colored and 
fetid. 

The arm was dressed and the patient was placed on a gener- 
ous diet and otherwise attended to, in the hope that his strength 
might improve and that he would thereby be placed in a better 
condition for the removal of the necrosed shaft. Notwithstand- 
ing the treatment, the daily discharge of fetid pus was great, and 
as the amount was not much lessened at the end of three weeks, 
it was considered advisable to remove the source of irritation. 
This was done about nine weeks after the onset of the disease. 

The exposed loose bone was divided near its centre into two 
parts which were consecutively withdrawn. The two portions 
removed comprised the whole humeral diaphysis. The periosteal 
tube which remained was covered with a thick layer of granula- 
tion tissue which was soft throughout except at the proximal 
extremity, where the finger introduced into the tunnel detected 
rough, osseous plaques of bone. This tunnel was stuffed with 
carbolized lint and the arm was fixed on a splint. The tunnel 
left by the withdrawal of the bone gradually coalesced from the 
epiphyses toward the superficial openings without the formation 
of new bone, except for a short distance from the ‘head of the 
humerus, where about an inch and a half of shaft had formed 
three months after removal of the dead shaft. 

Four months after the removal of the necrosed diaphysis, a 
spike-like terminal extremity was found attached to the proximal 
portion. The measurement from the acromion process to the end 
of this tapered process was two inches. From the whole of the 
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remainder there was no osseous deposition. He was seen monthly 
for some time but no further growth of bone followed. 

Fifteen months subsequently he returned to the hospital, his 
parents desiring that the arm should be removed, as they said it 
was “worse than useless,” inasmuch as he required the other 
arm and hand to look after the flail-like one which was constantly 
dangling loosely by his side. The condition of the arm was then 
as follows: 

The bone showed no definite increase since he had left the hos- 
pital. When the limb was allowed to hang by his side, the meas- 
urement of the proximal portion of the humerus, taken from the 
acromion process to the distal extremity of the proximal portion, 
was nearly two inches. In form, the proximal fragment was coni- 
cal, tapering from the rounded head to a narrow, spike-like 
extremity. From this to the condyles there was a complete 
absence of bone, there being nothing but soft tissues in the gap. 
The muscular power was good, but when he attempted to raise 
his arm a contraction of the muscles took place, the condyles 
being drawn toward the proximal extremity, while some fibres of 
the deltoid raised the spike-like process of the upper portion, 
causing it to project as if about to penetrate the skin. Here the 
action ceased, the soft parts in the gap appearing like a rope dur- 
ing the muscular contraction. He could not raise his forearm to 
his breast. If one caught his arm firmly with the hand placed 
over the gap, so as to keep the condyles fixed and separate from 
the upper fragments, then the patient could elevate his forearm 
toward the chin. The power was there, the lever and fulcrum 
were wanting. It was determined to supply these by transplan- 
tation from other human bones. 

In the wards there were numerous cases of marked anterior 
tibial curves, from which—in order to rectify their deformity— 
wedges of bone had to be taken, and these were utilized as trans- 
plants. An incision was made into the upper third of the hu- 
merus, exposing the head of the bone. Its extremity for fully 
quarter of an inch was found to be cartilaginous. In order to 
refresh the bone, the cartilaginous, spike-like process was re- 
moved, leaving then a portion of bone which measured one inch 
and three-quarters from the tip of the acromion process. From 
this point a sulcus about two inches in length was made in the soft 
parts, in a downward direction between the muscles. The former 














g62 SIR WILLIAM MACEWEN. 


presence of bone was nowhere indicated; there was no vestige 
of periosteum, and the sole guide as to the correct position into 
which the transplant was to be placed was an anatomical one. 

Two wedges of bone were then removed from the tibia of a 
patient zt. 6 years, affected with anterior curves. The base of 
these osseous wedges consisted of the anterior portion of the tibia, 
along with its periosteum, the wedges gradually tapering toward 
the posterior portion of the tibiz. After removal, they were cut 
into minute fragments with the chisel, quite irrespective of the 
periosteum. The bulk of the fragments had no periosteum adher- 
ing to them, they having been taken from the interior of the bone. 

They were then deposited into the muscular sulcus in the 
boy’s arm and the tissues drawn over them and carefully adjusted. 
The wound healed without pus production. Two months after, 
a portion of new bone an inch in length and three-quarters of an 
inch in thickness was firmly attached to the upper fragment of the 
humerus. In running the finger from the head of the bone 
toward the graft, the latter could be easily distinguished by the 
sudden increase in the breadth of the shaft at the point of junc- 
tion of the old and new portions of bone. Now, instead of the 
former sharp spike-like extremity, the upper fragment ended 
in an obtuse terminal. Here all the grafts proliferated, grew 
to one another and also to the extremity of the proximal portion. 

Two other wedges of bone of larger size than the first were 
similarly dealt with and inserted two months subsequently to the 
first graft, and a third couple were placed in position five months 
after the first. These filled the gap in the arm to the extent of 
four and a quarter inches, the humerus then measured six inches 
in length. Soon the utility of the arm was greatly restored. 

This boy, from having been in the wards for a considerable 
period, began to assume “ airs” toward some of the boys of his 
own age in the ward, and one of those seized an opportunity of 
“setting things right,’ whereby the first was thrown and had 
his restored arm fractured between the junction of the second 
and third transplants. This necessitated the exposure of the 
bone, the two fractured extremities of which were refreshed, 
sutured and fixed. The two extremities united just as a fractured 
normal bone would. Since this time he has been kept somewhat 
under observation, the patient making occasional visits to report. 

Seven years after dismissal from the hospital, the humeral 
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shaft was found to have increased in length by one and three- 
quarter inches, being now seven and three-quarters, and it had 
increased in circumference to a marked extent and had assumed 
a somewhat irregular shape. The length of the sound arm had 
however considerably outstripped the length of the transplanted 
humerus. The patient could use his grafted arm for a great 
many purposes—taking his food, adjusting his clothes and in 
many games. 

It is now thirty years since the humeral shaft was rebuilt, 
and during the greater part of this period the man has de- 
pended upon his physical exertions for the earning of his liveli- 
hood. He worked as a joiner for many years, and now is an 
engineer’s pattern maker. His grafted arm has increased in 
length, but not proportionate to the increase of the sound one. 
Measurements: The grafted humerus measures, from the tip of 
the acromion to tip of internal condyle, to inches, but following 
the curve in the bone, it is 11 inches long. The sound humerus 
from same points measures 14 inches—3 inches longer than the 
other. 

Photos: X-ray.—A skiagraph (kindly taken by Dr. Macintyre, 
Glasgow) shows that the increase in length of the affected arm 
has taken place almost entirely from the proximal epiphysis, as 
the new bone has been interposed between the proximal epiphysis 
and that portion of bone which grew from the transplantation. 
All but a minute portion of the distal epiphyseal cartilage was 
ilestroyed at the time of the osteomyelitis and, consequently, little 
growth in length would be expected from this extremity. 

The increase in length of the diaphysis, which has occurred 
from the proximal epiphyseal cartilage, may be taken as an index 
of the amount of growth which usually occurs from the proximal 
humeral epiphysis. 


Data Bearing on the Increase in Length and Breadth of 
Bone.—These facts corroborate and supplement some of the 
deductions made by John Hunter from experiments performed 
by him on the lower animals. He bored two holes in the tibia 
of a pig, one near the upper end and the other near the lower; 
the space between the holes was exactly 2 inches. A small 
leaden shot was inserted into each hole. When the bone had 
increased in length by the growth of the animal the pig was 
killed and the space betwen the shot was still the same, ex- 











964 SIR WILLIAM MACEWEN. 


actly 2 inches. He inferred that “ bones are not elongated by 
new matter being interposed in the interstices of the old.” 

Probably what is meant is that new additions of bone will 
be made to the length of the diaphysis from either epiphysis. 
To that extent the case detailed here agrees and shows that the 
diaphyseal increase in length occurs in the same way in man. 

In this human case, however, the distal epiphyseal cartilage 
had been rendered in great measure functionless by disease, 
and the grafted portion, which was at first contiguous with the 
distal epiphysis, has remained nearer that end, while the in- 
crease in length has occurred mainly from the proximal 
epiphysis, and consequently the new bone has, for the most 
part, formed between this epiphysis and the grafts. At the 
same time it is interesting to observe that though the distal 
epiphyseal cartilage was for the most part destroyed, the 
epiphysis has increased greatly in bulk, though it is probably 
not quite of normal size. The grafted portion of tissue, which 
is easily recognized from ‘the rest of the shaft by form and 
contour, has increased markedly in thickness and also some- 
what in length, so that there has been here interstitial osseous 
increase. 

It is presumed by some that the increase in length of the 
diaphysis comes mainly from the epiphyseal line toward which 
the nutrient vessel runs. In the present case the length of the 
humerus from the tip of the acromion to the internal condyle 
is 10 inches, and from the same points on the sound limb the 
measurement is 14 inches. If the measurement be taken fol- 
lowing the humeral curve on the grafted humerus, then the 
length is fully 11 inches, and perhaps this is the fairer measure- 
ment if the increase in bone has to be considered. 

After the 4% inches of bone had been added to the limb 
by grafting, 28 years ago, the length of the humerus then 
measured fully 6 inches. If the measurement following the 
curve of the bone as it is now, be taken, then the length at 
present is 5 inches more than formerly, namely 11 inches. 
The greater portion of this increase in length has come from 
the proximal diaphysis, but still not the whole, as there has 
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been an interstitial growth between the fragments of the trans- 
plant, as their original form has been altered, and the irregu- 
larities constituting the various parts have been separated 
from one another by interposition of new osseous tissue. 
Though there are no positive measurements to go on relatively 
to the increase of interstitial growth in length of the part 
which had been grafted, still 1 inch would be a rough estimate 
of that increase,—the part that had been grafted would now 
measure about 514 inches in length instead of 4% as for- 
merly. This leaves 4 inches of new growth to have come 
mainly from the proximal diaphysis. It also leaves 3 inches 
of shortening between the length of the sound and that of the 
grafted arm. Could this 3 inches have been made up were the 
distal epiphysis in normal condition? If so, the increase in 
length from the proximal epiphysis (if it were normal in this 
case) would only have been 1 inch less than that of the distal. 

On many occasions subsequent to this bone-grafted hu- 
merus, grafting, transplanting and reimplanting of bone have 
been successfully practiced by me, in the human subject, both 
in the bones of the diaphyseal extremities and in the flat bones 
of the skull, in order to make good defects arising from many 
different causes. It would occupy too much space to give de- 
tails of all these cases—three out of the number must suffice. 

Mosaic Work of Bone. Skull.—Can a flat bone, such as 
those of the cranial vault, continue to grow and its elements 
proliferate after it has been deprived of its periosteum and 
has been reimplanted? There have been many opportunities 
of testing this, from which the following observation may be 
cited : 


CaseE.—A weak, ill-fed boy, xt. 9 years, was admitted into 
Ward 29, Glasgow Royal Infirmary, in January, 1884, suffering 
from a compound comminuted fracture of the skull, with pene- 
tration of the brain substance, received about two hours previously 
by the fall of debris from a chimney. The brain symptoms are 
not referred to here. 

There was a wound situated over the left side of the head of 
a somewhat crescentic shape, and extending from above the 
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middle of the left eyebrow to an inch behind the auriculobregmatic 
line. The depressed portion was somewhat elliptical, with very 
irregular margins. It measured at its broadest part 214 inches. 
All of these portions of bone were depressed below the level of 
the skull, most of them having penetrated the brain membranes 
into the brain tissue. These portions of bone were all elevated. 
It was found that they consisted of II pieces, the periosteum hav- 
ing been scraped by the injury from all of these, with the excep- 
tion of the most posterior one, which was only partially denuded. 
Many of them were infiltrated with lime debris, brick-dust, etc. 

These pieces as they were elevated, were placed in an aseptic 
solution. They were then pared with a chisel in order to remove 
the debris. This was especially necessary over the external sur- 
face, where they had been scraped and ingrained with dirt. They 
were afterwards thoroughly washed in an aseptic solution, divided 
into fragments and replaced. In this way a mosaic work of 14 
pieces of bone was formed. It was difficult to retain these in 
position, owing to four things. First, to the extent of the osseous 
defect ; second, to the fact that the dura mater had been so exten- 
sively lacerated and torn that it formed a very irregular floor to 
rest the fragments upon; third, to the great bruising and crushing 
of the scalp, which rendered it difficult to bring the several pieces 
into apposition, and made sloughing of a part of it almost certain ; 
and fourthly, to the force of the cerebral impulses, which caused 
a distinct movement of the fragments, producing crepitation by 
the one rubbing against the other. It was feared that owing 
to these four circumstances some of the fragments would be shed. 

It is to be borne in mind that the periosteum had been by the 
injury entirely removed from all these fragments, except the most 
posterior one, and that most of them had to have their external 
surface pared with a chisel. The soft tissues were brought to- 
gether as well as possible and the wound was dressed. 

On the sixth day after the operation, the wound was examined. 
A portion of the anterior aspect of the flap, which was lacerated 
and contused, had sloughed, and already the process of separation 
from the living part had commenced. On the tenth day the 
wound was re-examined and this portion of the slough was re- 
moved. It was then seen that four fragments of bone were 
exposed, two of which lay side by side and presented a striking 
contrast. The one was suffused with the pirkish blush of life, 
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the other with the pallor of death. The condition of the remain- 
ing exposed fragments was doubtful, one of them however being 
very pale. On the twenty-first day, at the next dressing, two 
pieces of bone were found to have shed, while all the re- 
mainder had lived. The wound was all but healed. At the 
termination of a month it was firm. 

Had that large osseous defect, about 214 inches in greatest 
breadth, extending from the middle of the left eyebrow to the 
auriculobregmatic line been left without this mosaic work of re- 
implanted bone, the cranial periosteum, if any of it was left at that 
part, would have failed to have covered the defect with bone, and 
a permanent fibrous covering transmitting the cerebral impulse 
would have marked the seat of injury. Yet, here we re-implant 
the osseous fragments, and the majority of them live, grow and 
throw out ossific matter sufficient to unite them individually 
to one another and to the rest of the uninjured cranium. 

Ten years after this operation, the lad was examined. He 
was then 19 years old, strong and robust. The skull was firm 
all over, the bone over the site of prior injury had grown in 
proportion with the rest of the skull. 

CasE.—Restoration of Transverse Ramus of One-half of the 
Jaw by Transplantation of Bone. A girl, 15 years of age, had the 
horizontal ramus of the lower jaw on one side extirpated from a 
diseased condition in childhood. The remaining ramus was by 
subsequent contraction displaced, so that it lay with its mental 
extremity nearly in contact with the ascending ramus of the 
opposite side. The remaining portions of the jaw were atrophied 
from disease. The teeth of the upper jaw projected over space. 
Mastication was in abeyance. Saliva constantly trickled from 
the defect. An otherwise beautiful face was hideously deformed. 

Many surgeons and dentists had been applied to in turn, in 
the hope that they might rectify the deformity. The former 
would say that they could do nothing, but would advise the dentist 
to be consulted, as a plate might be introduced. The dentist 
would look at the gap and say it was impossible for them to put 
in a plate until the surgeon would give the patient a something to 
rest the plate upon. 

It was resolved to try the effect of transplantation of bone, 
although the difficulty of securing asepsis so near the oral cavity 
was evident. 
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The first step consisted in freeing, by an incision through the 
skin, the extremities of the ascending ramus of the jaw on the 
left side and the horizontal mandible on the right. This was 
difficult without opening the mucous membrane, as it was so 
closely adherent to the extremities of the atrophied bones. After 
this had been accomplished, a portion of a human rib, of size 
sufficient to fill the gap between the left ascending ramus and the 
middle line of the jaw, was removed subperiosteally, divided longi- 
tudinally into strips and inserted into the gap in the soft tissues 
and secured to the bones on either side so as to keep the right 
mandible in its proper position. The soft tissues were then closed 
over it and the wound was dressed and healed. 

One small portion of the transplanted bone became loose, and 
projecting against the scar, was shed. The remainder lived, 
slowly augmented in volume until firm union between the ascend- 
ing right ramus and the left mandible was secured. She could 
then open and shut the lower jaw and use it freely. The lips 
came together, the overflow of saliva from the mouth ceased. 
The contour and symmetry of the face was restored. Some 
months afterwards the dentist was able to introduce a plate which 
rested on the newly-formed jaw, not only aiding mastication, but 
enhancing the appearance. 

It is now six years since the restoration of the lower jaw and 
the transplanted portion has grown thicker and an increase com- 
mensurate with the development of the face has ensued. The 
increase in length has occurred principally from the lower extrem- 
ity of the ascending ramus. She is now perfectly well, can use 
the mouth freely, for mastication, she speaks well and the now 
symmetrical and beautiful face bears no mark of scar, as the slight 
one which remains is hidden under the jaw. 


A second somewhat similar case, though of less extent and 
presenting fewer difficulties was likewise operated on with a 
good result. 

Professor Cameron, of Toronto, Canada, has reported to 
me that he had seen and examined a man in which I had 20 
years previously transplanted about five inches of the tibia, and 
that the limb was now a thoroughly sound, reliable member 
which enabled the patient to engage in hard laboring work. 
The transplanted portion was however much thicker than the 
other parts of the tibia. 
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NOTES ON DERANGEMENTS OF THE KNEE. 


BASED UPON A PERSONAL EXPERIENCE OF OVER FIVE HUNDRED OPERATIONS. 


BY ROBERT JONES, F.R.C.S., 
OF LIVERPOOL, ENG. 


A CLASSIFICATION of the mechanical conditions which give 
rise to derangements of the knee is difficult in the present 
stage of our knowledge. It is the more needful therefore to 
add our experiences and impressions to those already chron- 
icled. Without including operations for disabilities arising 
from causes extra-articular, I have opened the knee joint over 
five hundred times, and in spite of this perhaps unique experi- 
ence, I am quite prepared in cases even with classical symptoms 
to find my diagnosis wrong. A young woman dancing, a 
cricketer hitting to leg, an old lady removing the bed clothes 
with her foot, a direct blow on the knee, a trip, a twist, a jar, 
a miner working with fully flexed knee—in each case some- 
thing gives way. The events following the sudden symptoms 
may be widely different. In one case the joint may have 
locked ; in another acute pain is present; in another, obstinate 
effusion may occur; in another pain, effusion, and locking are 
absent, and despite these differences the diagnosis in each 
case may be the same. It is not my intention in this paper to 
statistically summarize my experiences, but rather to deal with 
the subject as it has affected me from the clinical side. On 
looking over my notes, I find a long list of affections upon 
which the disabilities depend, the most frequent of which are: 
Injuries to the semilunars, synovial fringes, joint lipomata, 
loose bodies, exostoses, injuries to ligaments, bony separations, 
dislocation of the patelle. The most common of these is 
injuries to the semilunars. 

Before proceeding to the discussion of these specific con- 
ditions, it will be well to restate certain anatomical points in 
reference to the mechanism of the knee and the attachment 
of the cartilages. 
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ANATOMY OF THE KNEE JOINT. 


The knee is a modified hinge joint in which the articular surfaces 
of the bones are not closely adapted to one another, and in which there 
is never more than a small area of the femur in contact with the tibia 
in any position of the joint. This allows a slight degree of sliding 
movement and of rotation to take place in addition to the hinge movement. 

The great strength of the joint is dependent on the integrity of the 
crucial ligaments and of the extrinsic ligaments and muscles. It is 
therefore necessary to give some account of the ligaments and of the 
semilunar cartilages so far as they have a direct bearing on internal 
derangements of the knee, especially displacements of the cartilages. 

The external lateral ligament consists of two portions, a short in- 
constant posterior portion and a long anterior portion which, along 
with the tendon of the biceps, strengthens the joint on the outer side. 
It is a rounded cord extending from the external tuberosity of the 
femur to the head of the fibula, where it is attached between the two 
portions of the tendon of the biceps. It is entirely distinct from the 
capsule of the knee joint and is separated from the external semilunar 
cartilage by the tendon of the popliteus and the intervening bursa 
(Fig. 1). 

The internal lateral ligament is a structure of great importance, 
for it plays a part in the production of the common displacements and 
injuries of the internal semilunar cartilage. Its superficial aspect is 
shown in Fig. 2, in which it appears as a long somewhat fan-shaped 
band. Its deep aspect, however, is intimately blended with the capsule 
of the joint and is firmly attached to the internal semilunar cartilage 
(Figs. 1 and 3). It is to be noticed that its deep fibres are really 
shorter’ than those of the ext. lat. ligament, and consequently the 
internal semilunar is very closely moored to the internal condyle of the 
femur, a fact to which we shall refer again. 

The semilunar cartilages are crescentic discs, thick at the convex 
border and thin at the concave margin, hence they are wedge-shaped 
in transverse section. Each cartilage assists the opposite lateral liga- 
ment in resisting lateral movements of the leg, for it acts as a wedge 
between the tibia and femur and helps to make the crucial ligaments 
tense. 

The semilunar bodies consist of a core of fibrous tissue, arranged 
transversely and longitudinally, with a covering above and below of 
hyaline cartilage. The longitudinal fibres are continuous at the cornua 
with the fibres attaching them to the tibia, a few of these fibres some- 
times are continuous in front from one cartilage to the other, forming 
the inconstant and unimportant transverse ligament. 

At the convex border, fibres of the capsule blend with the trans- 
verse fibres of the matrix of the semilunar. The fibres coming from be- 
low are rather stronger and form the so-called “coronary ligaments,” 
which are really only the portions of the capsule between the semilunars 
and the tibia. 
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Fic. 1 1, ligamentum patellz; 2, anterior crucial ligament; 3, internal lateral ligament; 4, posterior crucial ligament; 5, fasciculus 
from posterior end of external semilunar: 6, tendon of popliteus; 7, external lateral ligament. 8, bifurcation of tendon of biceps. 

Fic. 2.—Internal lateral ligament. The insertion of the vastus internus in exceptionally long. 

Fic. 3.—Saggital section through internal lateral ligament, showing attachment to semilunar cartilage. 
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The external semilunar is separated from the capsule at the point 
where it is crossed by the tendons of the popliteus, while at its posterior 
horn a special slip of attachment runs up to be attached to the popliteal 
notch of the femur along with the posterior crucial ligament (Fig. 1). 

On the other hand, as is shown by the accompanying figures, the 
internal semilunar cartilage is attached to the capsule along the whole 
of its convex margin, and is firmly attached to the strong internal lateral 
ligament as shown in the accompanying sections. The anterior cornu 
is always attenuated and its attachment to the tibia is never very strong 
and often very slender. It is easy to see that a sudden strain on the 
internal lateral ligament, especially if the femur is being rotated inward 
on the tibia, will tend either to detach the anterior cornu or split the 
cartilage longitudinally, or in rare cases cause a transverse rupture 
opposite the attachment to the internal lateral ligament. 


Fic. 4. 





Structure of the knee joint. 


It may be stated briefly that flexion of the knee takes place between 
the semilunars and the femur, the discs moving with the tibia; and that 
rotation occurs between the tibia and the discs, the latter moving with 
the femur. 

The ligamentum mucosum is not a true ligament, but is the free 
upper border of the fold of synovial membrane which passes backwards 
to the anterior crucial ligament just below the patella. When the knee 
joint is opened above the patella, and the latter is turned forwards, two 
folds of synovial membrane are seen passing back on each side of the 
ligamentum mucosum. These are described in the text-books of anatomy 
as ligamenta alaria. 

Tenney* has drawn our attention to the fact that the alar liga- 
ments described by Morris and others cannot be found in joints hardened 
in formalin and from which the condyles of the femur have been removed 
subsequently ; he states, however, that their apparent continuation as two 
fibrous folds of the extensor aponeurosis on each side of the patella can 
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always be seen. Pauzat traced these fibres down to the anterior ends of 
the semilunar discs, so that their effect would be to pull the discs upwards 
and forwards when the quadriceps contract. Tenney could not confirm 
this observation but traced the fibres into the infrapatellar pad of fat, 
and he considers that they pull up the synovial membrane and _ infra- 
patellar pad of fat and prevent the synovial membrane covering this pad 
from being nipped between the bones—an accident referred to by Hoffa? 
and others, which frequently occurs when the quadriceps extensor is 
atrophic and weak. 

The motions of the joint are anteroposterior gliding movements and 
rotation of tibia upon femur. The ligaments allow of no other movement. 
In no position of the knee is lateral movement allowed, but when flexion 
is partial considerable rotatory movement can take place, and every time 
the knee is fully extended a certain degree of outward rotation normally 
occurs. The ligaments which prevent side-to-side movement during 
extension and during slight flexion are the laterals, and during the more 
acute flexions the crucials. It is obvious, however, that in conditions 
of strain the muscles are valued accessories—the rectus in front and the 
hamstrings behind—but they are quite inefficient as substitutes for either 
the crucials or the lateral ligaments should they be put out of action. 

Griffiths,* of Cambridge, who has written a thoughtful article on the 
mechanism of the knee, having severed the internal lateral ligament, found 
that during extension of the limb the tibia could be appreciably bent out- 
wards and the articular surfaces of tibia and femur correspondingly separ- 
ated. If the same joint were flexed the crucials prevented such movement. 
In a case of complete rupture of the internal lateral ligament in a wrestler, 
I confirmed this experiment clinically and in another patient, where a 
portion of bone accompanied the separation of the ligament, no lateral 
movement was permitted during acute flexion. A strain upon the liga- 
ment is much more severe when it is twisted as well as stretched. Now, 
how can such a twist be applied? It takes place when the knee is 
flexed, the foot abducted, and the femur rotated inward. It is, in fact, 
in this position that strain and rupture of the internal lateral ligament 
and displacement of the semilunar cartilage almost always occurs. 

A study of the anatomy shows us that there is a very close associa- 
tion between injuries to the lateral ligaments and displacements of the 
semilunars. An important point to remember is that from the closer 
approximation of its ends the external cartilage is more movable than 
the internal, and this is made more pronounced by the laxity of the part 
of the capsule to which it is attached. 

ExPERIMENTS ON THE CADAVER.—Experiments on the cadaver show 
that extension of the knee is limited: First, by the posterior crucial liga- 
ment; second, by the anterior crucial ligament; third, by the internal lat- 
eral ligament; fourth, by the external lateral ligament, and that an in- 
creased range of movement is obtained as each structure is divided in 
succession. 

External rotation of the leg is limited by the two lateral ligaments 
and is increased if either be ruptured or cut. 
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Internal rotation of the leg is limited by the internal lateral and 
anterior crucial ligaments. 

In external rotation the tibia may slip forward slightly on the femur 
but is stopped by the anterior crucial ligament. 

In internal rotation the tibia may slip back a little but is stopped 
by the posterior crucial ligament. 

In the cadaver when the joint is extended and weight put on it the 
external semilunar cartilage can be made to fit closely to the condyle, 
but in no other position. The internal semilunar cannot be snugly fitted 
to the internal condyle in any position (Tenney). 

FUNCTION OF THE SEMILUNARS.—The function of the semilunar carti- 
lages is to assist the opposite lateral ligaments to resist lateral movements 
of the knee. It acts as a wedge between the tibia and femur and makes 
the crucial ligaments more tense. 

When the leg was forcibly abducted on the cadaver, Tenney found 
that the internal lateral ligament tore away from its femoral attachments. 
The femur then slipped over the posterior end of the cartilage and when 
replaced crumpled up the posterior half of the internal semilunar. He 
points out that this is different from Hoffa’s operative experience in 
which he found the anterior half of the cartilage curled up. 

Clinically, it is the lower attachment of the ligament which usually 
gives way; the semilunar is then drawn back by the condyle, its anterior 
end gets worn and pinched between the bones. 

We have seen that bending inwards of the knee in the extended and 
semi-extended position is prevented by the internal lateral ligament. 
Bending inwards of the knee during the fully flexed 
position is prevented by the crucial ligaments. 
These two anatomical facts should be remembered 
in their relation to displacement of the internal 
semilunar. One can thus easily understand how it 
is that the internal lateral ligament so frequently 
suffers injury. It is subjected to strain whenever 
the foot is firmly planted and abducted and the 
knee either slightly bent or kept extended (Fig. 5). 
If, in addition to this, as in the stroke to leg in 
cricket, or the final act of the bowler, body weight 
with rotation of the femur is added, we have pro- 
duced that stretching and strain which Griffiths has 
proved to be so harmful to the integrity of the 
ligament. Indeed, the strength of the knee joint 
can be well gauged by the resisting power of the 
internal lateral ligament. Circumferentially, the in- 
ternal cartilage is attached to the tibia by structures . 
which allow the cartilage to be lifted fully a quarter 
of an inch—a point which is of importance. If the internal lateral liga- 
ment be torn above the level of the joint the cartilage remains upon the 
tibia; if torn below the level of the joint it follows the rotary movement 
of the femur. If the ligament be ruptured above and below the level 
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of the cartilage, it becomes a very simple maiter to push it within the 
joint, a not unusual position to find it in. It would appear, therefore 
(Griffiths), that displacement or fracture of the cartilage can only take 
place when the internal lateral ligament is stretched or ruptured. This 
allows a separation of the joint surfaces and a slipping inwards of the 
cartilage; as the separate bones snap back the cartilage is nipped, and the 
knee is fixed in a very painful manner. The pain and effusion can be 
ascribed to injury to the synovial membrane, with which, as I have already 
stated, the cartilages are covered. 


INJURY TO CARTILAGES, 


In practically all cases the cartilage is displaced inwards, 
and in those rare cases where a protrusion has been felt from 
the outside it is due either to bruising and hemorrhage or to 
a buckling of the cartilage which gives an irregular feel to 
the articular margin. When we consider the wedge-shape of 
the discs, a displacement outwards could not possibly produce 
a locking of the joint; this can only occur when the displaced 
cartilage, acting as a foreign body, gets jammed between the 
bones. It is this internal displacement which gives rise to 
the acuteness and painfulness of the attack. We must all 
have been struck with the absence of anything abnormal from 
an external examination of a knee subject to recurrent attacks. 

Now, what are the symptoms of displacement of the semi- 
lunars? The most constant symptom is a sudden inability 
fully to extend the joint; the cause of the displacement is strain 
thrown on the internal lateral ligament while the knee is 
flexed and the femur rotated inwards (Fig. 5). The force 
necessary in a first injury is generally great, the pain acute, 
and the victim, if an athlete, hobbles laboriously off the field 
with flexed knee. He is afforded a certain degree of relief by 
his friends in the pavilion, who fully flex his limb and then 
extend. When he reaches home the practitioner finds a dis- 
tended knee, painful to manipulate. The strain which is most 
painful is that caused by stretching the structures on the inner 
side of the knee, and this is most acutely felt over the site of 
injury. In a certain proportion of cases, even with the knee 
fully extended, a gap between the bones on the inner side can 
be obtained by manipulation. For several succeeding days 
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there will be pain on pressure over the articular edge of the 
tibia opposite the ligament, and, generally speaking, some pain 
between the bones on pressure to the inner side of the patella. 
In a fortnight or three weeks, and after rest and massage, the 
patient is by common consent allowed liberty to walk. As we 
shall see later, this liberty is a mistake and the outcome of 
very indifferent surgery. Days, weeks, or months may elapse 
when again a train of symptoms, similar in character, but 
generally milder in effect, occurs. Many successive attacks, 
some grave and followed by effusion, some so trivial as merely 
to incommode, mark retrogression. In nearly all cases there 
is a history of strain or injury, the initial displacement as a 
rule being the most severe, while in the constantly recurring 
case any eversion of the foot may give rise to the displacement. 
I have had occasion to operate but twenty-four times for an 
external semilunar, which in my personal work only repre- 
sents a 7 per cent. proportion. The reason the internal carti- 
lage is so frequently involved is dependent entirely on ana- 
tomical grounds. Being, as we have seen, more firmly fixed 
by ligamentous attachments than the external, there is not the 
give and take about it which is found in the less controlled 
external cartilage, especially in the rotatory movements of the 
joint. Again, in the normal relation of femur to tibia the line 
of force is carried through the inner side of the knee; this is 
further emphasized by the abducted position of the foot which, 
if exaggerated, produces outward rotation of the leg. An- 
other reason may be found in the fact that owing to the shape 
of the internal articular surface of the tibia the internal con- 
dyle of the femur can glide backwards on the tibia; thus the 
range of internal rotation of the femur on the tibia, which is 
a direct strain on the semilunar, is greater than that of external 
rotation. 

Out of 117 cases operated upon (1906, 1907, 1908) for 
injury to the cartilage in which a lesion of the disc was found— 


53 were torn from their anterior attachment. 
16 were split longitudinally. 
8 were attached by the cornua and torn from the capsule. 
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7 were displacements of the posterior horns. 
12 were fractured transversely opposite the internal lateral liga- 


ment. 

8 were loosely bound circumferentially with no other appreci- 
able abnormality. 

8 had undergone changes in the loose anterior extremity of the 
semilunar of a nodular type, some being as lumpy and large 
as a pea. 

3 cases exhibited no trace of the cartilage. 

2 cases showed the anterior part doubled and adherent to the 
posterior part. 


In the remaining cases it was difficult to classify the in- 
juries ; some cartilages were so friable as to tear when grasped 
with the forceps and others presented fringed edges. 

Apart from slipping, the most constant symptom of in- 
jured semilunar, in over 400 cases operated upon where the 
lesion was present, was localized pain on pressing over the 
injured spot. This was felt for fully a month after injury. 
It is best elicited while the knee is flexed, when pressure be- 
tween the bones can be more effectively made. Locking was 
found in less than half the cases. Effusion was present in 
nearly all cases after the primary injury, and lessened or dis- 
appeared in proportion to the ease and frequency with which 
further displacements occurred. In one case where operation 
was refused for a long time, and where the patient had for 
three or four years slipped his knee several times a week, barely 
any inconvenience was experienced beyond a sort of rocking 
in the joint. He had no effusion, and consented to be operated 
upon only because he was going abroad on a sporting expe- 
dition. The anterior part of the internal semilunar was frac- 
tured and displaced into the intercondyloid notch, while the 
external cartilage was detached in front. In other cases where 
the symptoms were often acute, barely any lesion except a 
looseness of the moorings could be found. In five cases where 
the symptoms—generally historical—pointed to injury of the 
external cartilage, the lesion was found on the inner side. In 
two cases operated upon since 1908, the internal cartilage was 
found on the outer side of the joint. 

As mentioned, during the years 1906-1908, I found 117 
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demonstrable lesions of the semilunar cartilages. During 
those years, however, I opened 190 joints with symptoms of 
derangement. In 30 I found thickening and irregularity of 
the structures about the ligamenta alaria. I found 9g cases of 
pedunculated fringes of a polypoid appearance. In Io cases, 
I could find no lesion after careful search; in 3 of these cases— 
to be referred to later—I found on subsequent operation that 
the symptoms were due to the behavior of a tendon over an 
osteoma, and in I to a small fracture irregularity on the fem- 
oral condyle. In 8 cases the starting signs of hypertrophic 
arthritis were present; in 9 cases there were isolated loose 
bodies, and in 4 cases, loose bodies attached by pedicle to the 
synovial reflection. The remainder presented villous arthritis 
along the articular margin, lipoma arborescens and fibrous 
thickenings around the attachment of the anterior crucial liga- 
ment. In 20 of these additional 73 cases I expected to find 
injured semilunars, but was mistaken. 

Many of the cartilages which I have removed at various 
periods had undergone changes which rendered them barely 
recognizable,—some were nodular and fibrous, some thin and 
frayed and some adherent to that part of the tibia on which 
they lay. The loose bodies are very interesting. They may 
be cartilaginous, bony, fibrous or fatty. When fibrous, they 
usually result from unabsorbed blood clot. The lipomata may 
be small or large, and develop in the synovial tissue, being 
attached usually by a pedicle. The larger lipomata are usually 
found to the side of the ligamentum patella. Hypertrophy 
of the synovial villi is frequently confused with a damaged 
semilunar. The condition is much more common than is 
usually expected, and I have frequently met with it in explor- 
ing joints. It is usually primarily the result of synovitis,— 
frequently later, the cause of it. The whole joint may become 
papillomatous, or a few isolated fringes may be found gener- 
ally where the synovial membrane meets the cartilage. They 
are often pedunculated, may be found anywhere along the 
articular margin, and are composed of fibrous tissue, fat and 
blood-vessels. In spite of the difficulty of an accurate diag- 
nosis, effort should be made to differentiate. 
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DIFFERENTIAL DiaGNosis.—Injury of the internal semi- 
lunar is diagnosed by the acuteness of its onset, by the per- 
sistence of pain on pressure over the detached or injured area, 
by tenderness less pronounced over the inner side of the 
patella, and by a locking of the joint. The patient usually 
refers the pain to the front of the joint until pressure decides 
it for him. Irregularity is sometimes found along the articular 
margin and often a sense of discomfort when the tibia is ab- 
ducted and rotated outwards, even when the toe lightly touches 
an obstacle. The history of the mode of production is helpful. 

Injury to the external cartilage produces a similar train 
of symptoms occurring on the outer side of the knee. 

Synovial Fringes——The symptoms of the nipping of a 
synovial fringe are less acute in its primary occurrence than 
are those of a displaced cartilage. The pain is strictly local 
and is not participated in by the internal lateral ligament. 
Frequently a prominence may be found over the site of pain, 
and no matter how often the nipping occurs effusion follows, 
creaking in the joint is a frequent accompaniment, and often 
an obvious swelling occurs on each side of the ligamentum 
patella (due to the chronic thickening of the infrapatellar 
pad). 

Loose Bodies.—Loose bodies can usually be found and 
isolated by the patient. They often lock the knee but only 
transitorily. The symptoms are sharp but not acute, and 
unless pedunculated they may be referred to different places. 
Effusions are common. 

Lipomata will sometimes lock the joint. There is often 
swelling about the lower part of the patella and painless 
effusions. Exercise rather than accident produces the symp- 
toms which are rarely acute, and pressure on the knee will 
produce no pain. 

Osteomata can be found by manipulation and by radi- 
ography. They sometimes lock the joint when a muscle or 
tendon becomes entangled. Such cases I shall briefly relate. 

Rupture of the crucials, of which I shall relate cases, is 
the accompaniment of so severe an injury that other structures 




















DERANGEMENTS OF KNEE. 979 


participate in the general strain. The tibia can be made to 
glide in a to-and-fro direction, and when the knee is flexed 
lateral movements are free. If the lateral ligaments are torn, 
lateral movements in the extended position are also free. 

I am quite conscious that despite any amount of care in 
diagnosis, error is inevitable in a number of cases, and only 
exploration can give us accurate information. For some 
weird reason, on occasions all the symptoms may point to 
injury on the inner side and when an exploration is made no 
lesion can be found. One such case I shall relate. 


Case I.—A young man of firm muscular development re- 
ceived an injury in a football scrimmage. His knee locked and 
he was laid up in bed for three weeks. He complained of pain, 
as far he could recollect, both on the inside and on the outside 
of the patella. Five weeks later, when jumping over a ditch, his 
knee locked, but only very transitorily and he was able to reduce 
it. He complained of pain on the inner side of the joint over the 
lateral ligament. On three subsequent occasions something gave 
on the inner side of the knee, and when he consulted me, some 
weeks after his last attack, all tenderness had gone. I decided 
that the internal cartilage required removal, but when I explored 
it I quite failed to find any defect in its appearance or behavior. 
I examined for loose bodies or hypertrophied fringes, but quite 
without success. Thinking that perhaps a loose body might be 
found on the outer side, I explored that aspect of the articulation 
through a second incision. To my great astonishment, instead of 
a loose body I found that the posterior horn of the external car- 
tilage was doubled over and displaced forwards. Complete 
removal of this cartilage resulted in recovery. 

Case II.—I shall relate another case to show how a displaced 
cartilage may not give rise to any typical symptoms. I saw a 
boy of 18 who periodically had effusions in his knee, accompanied 
by much creaking but no pain. Three years previously he fell, 
but gave no history of locking, and walked a mile home. Next 
day his knee was much swollen and for a fortnight he rested it. 
For three years this effusion continued, with short intervals. The 
knee felt stiff; it sometimes pained when fully extended, but 
never once did he feel anything give in the joint, nor was pain 
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ever referred to any localized spot. Every variety of treat- 
ment had been tried and discarded before I saw him—rest, splints, 
massage, exercises, electric baths—but all of no avail. I deter- 
mined to evacuate the joint by lateral incisions, and if necessary 
inject the cavity with iodine and alcohol. On entering the articu- 
lation and peering around, I saw the anterior end of the internal 
cartilage thinned and detached and lying very flat to the inner 
side of the anterior crucial ligament. I removed the cartilage 
and evacuated the contents of the joint. Movement and massage 
were started in a fortnight, and the patient made a slow but 
uninterrupted recovery. 


I mention these two cases as being of considerable clinical 
interest in order to emphasize difficulties of accurate diagnosis. 
It must not be thought, however, because of these very excep- 
tional cases, that it is useless to attempt classification. On the 
contrary, the case where a diagnosis is difficult or impossible 
is the exceptional case. 

The most common injury to the knee joint is a sprain or 
rupture of the internal lateral ligament. As we have seen, 
this should not be mistaken for a slipped cartilage. In the 
one case a derangement is experienced, in the other it is never 
so. Next to the injury of the internal lateral ligament— 
which is often commonly called a sprained knee—injury to the 
inner cartilage is most frequent, and the problem of treatment 
must be solved. I maintain that a great distinction should be 
made between a primary and a recurrent luxation. I never 
operate in any but recurrent cases, and I have no doubt that 
were the first offence intelligently dealt with and at once, the 
proportion of such recurrence would be materially diminished. 
This may not be quite orthodox, but I cannot help feeling that 
it is quite true. Surgeons point to the thinned and battered 
cartilage, fractured here, displaced there and ask, “ What can 
mechanism do here?” It is quite true! A time comes when 
operative measures are inevitable, but that is only when carti- 
lages inefficiently reduced or far too frequently nipped, show 
the evidences of their maltreatment. The first displacement 
will not be accompanied by any degenerative change, and the 
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knee will very often quite recover if appropriately approached. 
(a) Reduction must be absolute. (b) All movement of the 
cartilage must be checked until union of the torn structures 
is complete. (c) No lateral strain must be allowed until the 
torn or stretched internal lateral ligament has recovered its 
tone and strength. 

With regard to reduction it does not matter what method 
is employed provided easy full extension is secured. Too 
often, more especially in badly displaced or protracted locking, 
the surgeon is content to acutely flex and extend the joint, 
and if at last, though full extension is not quite free, a back 
splint is applied and extension (which should be secured by 
manipulation) is brought about by pad and bandage, what 
probably happens is this: Reduction not being quite complete, 
there remains a slight obstruction to full extension, and the 
pad and bandage tightly compress the cartilage between the 
bones. Let us remember as we would an axiom, that we can 
only be assured of reduction when the knee can voluntarily 
be held in complete extension. It has been authoritatively 
stated that extension of the knee is often not possible because 
of bruising of the cartilage. I would venture to insist on a 
reduction in every recent case of which easy extension is alone 
the proof. I learned this lesson some years ago. A youth, 
subject several times before to slipping in his knee, came to 
me straight to the pavilion from the cricket field. His joint 
was locked at an angle of 40 degrees. I put the limb through 
the orthodox manipulation, and it came nearly straight. I 
tried again with a similar result, and felt inclined to be content. 
“Tt is not in,” he said, and, humiliated, I strove in public for 
five minutes, when, without any objective sign he cried, “ Now 
I am right,” and the knee could forthwith be held extended. 

In reading text-books one would conclude that the reduc- 
tion of a displaced semilunar is the easiest possible routine. 
This is a deduction based on very limited experience, for some 
cases are specially difficult to reduce. In the majority of in- 
stances, reduction is easily effected; in a few recent cases it is 
difficult ; in some old cases it is extremely troublesome. What 
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is the best routine manipulation? Acute flexion, lateral devia- 
tion and rotation inwards and full extension. Acute flexion is 
always painful, but it is the only position where internal rota- 
tion of the tibia is most free; lateral deviation separates the 
bones which hold the cartilage, and full extension allows of 
readjustment and places the limb in such a position as to permit 
of accurate union of the internal lateral ligament. 

RETENTION OF THE CARTILAGE IN A FIXED PosITION.— 
This can only be secured when the limb is fully extended. 
In all rotary and lateral movements of the joint the cartilages 
participate. It follows, therefore, that both these movements 
should be prevented if we are to strive for accurate union of 
the torn attachment to the cartilage. Rest of the limb in a 
fully extended position is therefore indicated, and rest should 
be accomplished in bed so long as effusion lasts. Do not let 
us forget that a joint distended with fluid relaxes by elongation 
of all the protective soft structures of the joint, and the more 
rapidly we attain absorption the more we avoid a prolonged 
weakness. When all fluid is absorbed and the knee resumes 
its normal aspect, we proceed to the next stage. It may be 
days, it may be weeks; if slow, massage may help, but under 
no conditions must flexion be allowed. Flexion, as we have 
seen from the anatomical conditions, interferes with the moor- 
ings of the cartilage and the integrity of the lateral ligaments, 
both disturbances quite inimical to union of the torn struc- 
tures. The third indication is to prevent for a prolonged 
period lateral deviation of the joint. We have seen that in 
derangements of the cartilage strain or rupture of the internal 
lateral ligament is a necessary incident; it follows, therefore, 
that during recovery no lateral strain should be thrown upon 
the knee. 

Sir William Bennett * and Mr. Whitelocke ® in their inter- 
esting monographs differ from me in my conclusions regard- 
ing the prevention of lateral strain. Although the latter 
author agrees that early rest, “ from theoretical considerations 
would seem only reasonable and common sense,” he 
adds, “that the cases treated by shorter methods and with 
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movements from the first are to say the least no more liable to 
recurrence.” In my opinion, a short splint, devised merely to 
prevent flexion and lateral deviation for the first few weeks, 
offers the only logical hope of recovery to the injured struc- 
tures. Afterwards massage and exercises can be assiduously 
employed. 

One of the simplest methods of preventing strain upon 
the internal lateral ligament is to walk upon an inverted foot 
with inturned toes. Seeing, as I do, a great number of cases 
of rickets, I am in the habit (when treating a genu valgum 
in an early stage) of insisting that the patient should walk with 
parallel feet, so aided by altered boots that the body weight 
is deviated from the inside to the outside of the tarsus. This 
throws a slight strain upon the external lateral ligament, and 
enforces pressure upon the inner articular surtaces of tibia and 
femur. So effective is this pressure that it generally suffices 
in a few months to correct the deformity. You can under- 
stand, therefore, what an important ally we have in so simple 
a measure to relieve the injured internal lateral ligament from 
strain. 

In cases where the cartilage becomes displaced at frequent 
intervals I order an alteration in the heel and sole of the boots. 
The heel is elongated and raised on its inner side, and the inner 
side of the sole is fortified by a small wedge of leather. When 
the patient stands in such a boot the foot is inverted, and 
the lateral strain which is needed to displace the cartilage is 
avoided. If, in addition to this, the young athlete be told 
to walk with an inturned toe, and to run pigeon-toed, strain is 
inevitably thrown upon the external lateral ligament, while 
the internal lateral ligament is protected. Although immun- 
ity from displacement cannot be assured by this device, it 
materially lessens the tendency to its occurrence and becomes a 
valuable asset amongst our remedies. In addition, a splint 
must be employed. 

In those cases where operation is not advised, or is re- 
jected, a splint is indicated, so devised as to prevent lateral 
strain upon the knee, and to allow free movement. In all 
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recurrent cases which do not need operation, and in all cases of 
first displacement sufficiently recovered for flexion to be 
allowed, one orders a splint, alters the boot for the purpose 
of inverting the foot, and disallows walking except with 
parallel feet and running except with inturned toes. In addi- 
tion to this, the quadriceps, as the guardian muscle of the knee, 
must be energetically massaged and otherwise kept fit and 
strong. May I once again emphasize the importance of ade- 
quately treating the first displacement, and of insisting that if 
the treatment is conducted on the lines I mention quite a large 
proportion of cases will make excellent and permanent recov- 
ery. The recovery depends upon complete reduction and unin- 
terrupted union and consolidation of both the internal lateral 
ligament and the ligamentous moorings of the cartilage. In 
operating, as we so often do, on old injured cartilages, we are 
apt to be unduly biased when we see their thinned and bat- 
tered edges. This condition can only be the result of frequent 
injury, and should not discourage us in the mechanical manage- 
nient of a first slip. I have at the present time many athletes 
playing tennis, football and cricket who have undergone a 
rigid mechanical treatment for undoubted displacement. 

The question will be naturally asked: “ What are the indi- 
cations for operation?” I shall try to define my attitude in 
regard to mechanical and operative treatment. 

In the first place, I refuse to operate in any case I see early, 
the subject of a first derangement. I discourage operation 
in those recurrent cases where the symptoms are transient and 
not followed by irritation of the joint. I strongly urge oper- 
ation in those cases where a recurrent displacement is at times 
followed by acute symptoms. I advise it in all recurrent 
cases where a strenuous athletic life is a means of livelihood 
or a physical necessity. I think operation absolutely impera- 
tive in the case of men who work or stand in dangerous places 
and where a yielding of the knee may lead to serious conse- 
quences. Practically age has no influence over me if the 
indications I mention are present. I have operated upon a boy 
of fifteen and a woman of fifty-four. 
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Is there any danger apart from periodic trouble in a slip- 
ping semilunar? I can clinically support Mr. Arbuthnot Lane ® 
when he says it may prove the exciting cause of tubercle. 
Frequently I have examined patients with tubercular knees and 
patients with rheumatoid arthritis whose early history was 
associated with internal derangements of the knees and in 
several cases of badly recurring injuries I have found some- 
times congestion and sometimes erosion of the bone and carti- 
lage upon which they rested. One case to which I shall refer 
bears upon the point. 


Case III.—Somie eight years ago, a youth, aged 19 years, con- 
sulted me concerning a cartilage which two years previously 
became detached. Several recurrences took place, some of them 
followed by synovitis and enforced rest in bed. I urged removal 
of the cartilage. The youth, however, persistently refused my 
overtures and only grudgingly and spasmodically wore the splint. 
In less than eighteen months I noticed that one of the attacks left 
him with a thickened and sensitive knee, which in time refused 
gradually to extend fully. At the present time he has recovered 
from a typical tubercular knee, firmly ankylosed. 


This case is specially interesting to me as I have been able 
to watch the development from the beginning. Another case, 
a man aged twenty-five years, a boilermaker, sprained his knee. 
Later he became a frequent patient, with slipping internal 
semilunar. Three years after, creaking and swelling of the 
joint led to the suspicion of the hypertrophic variety of rheu- 
matoid arthritis, which radiography fully confirmed. Of two 
cases, carefully watched, each refusing operation, one resulted 
in rheumatoid and the other in tubercular change. I would 
suggest, therefore, that this danger should be kept well in 
view, and that patients with either a tubercular or rheumatoid 
diathesis subject to recurring derangement should early be per- 
suaded to have the exciting cause removed. 

Is operative treatment invariably successful? In the great 
majority of cases a perfect recovery may be predicted; in a 
certain small percentage of cases the symptoms recur. The 
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recurrences were far more numerous some few years back, 
vhen the cartilages were sewn to the tibial attachments. The 
same causes \, lich accounted for the initial displacements pro- 
duced the recurrence. Since it is customary to exsect the 
cartilage other causes than a displacement must be searched 
for in answer to symptoms. It will then be discovered that 
the so-called recurrence is due to an overlooked accessory fac- 
tor in the production cf the symptoms of derangement. I shall 
illustrate this by very briefly referring to cases. 





Case 1V.—A young woman of 24 complained of a locking 
which was referred to the outside of her joint. It had recurred on 
several occasions, was sometimes accompanied by pain and some- 
times followed by effusion. On occasions the slipping was not 
accompanied by locking. On opening her knee joint the external 
semilunar was found torn anteriorly, and I removed the anterior 
half. A month did not elapse before slipping again occurred, and 
on careful enquiry as to locality no reliable history could be 
obtained. I therefore opened the knee from the inner aspect, as 
I felt I should have seen any abnormality had it been present on 
the other side at my first operation. Floating by a thin pedicle 
a small fibrous nodule presented, which was removed with 
scissors, and the knee soon rccovered its normal function. 

Case V.—A miner of about 30 complained of a slipping in his 
joint, sometimes accompanied by locking. There was always sen- 
sitiveness over the articular border, between the patella and the 
internal lateral ligament. There was often effusion. On opening 
the joint I found the anterior portion of the semilunar abnormally 
free, but apparently not detached. Having several times found 
a similar condition, for which I exsected the cartilage with 
restoration of normal functions, I exsected here, and for some 
months no symptoms were experienced. Later, however, quite 
similar symptoms were complained of, and pain, again referred to 
the inner side of the knee. I followed the line of the old scar and 
searched for a cause. I was almost closing the wound when 
internal rotation of the tibia dislodged a loose body which shot 
out of my wound. 


Both these cases illustrate the danger that more than one 
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mechanical defect may exist in a joint, and the removal of 
merely a part of them will not cure the patient. We must 
therefore carefully inspect a joint when it is opened, to make 
sure that we have attacked all those elements likely to give 
trouble. 

LoosE Boprrs.—As early as 1803, according to William 
Hey, successful removal of these bodies was performed, but 
one learns from the account of Larrey* how dangerous an 
operation it was. In 1861 he collected 169 operations from 
the time of Ambrose Paré for simple removal of these bodies, 
131 by direct and 38 by indirect or subcutaneous incision. By 
the direct method 99 were cured—several with ankylosis, 5 
failed and 30 died. By the operation in two stages 19 were 
cured, 15 failed and 5 died. 

I have already referred to the similarity in symptoms be- 
tween these cases and injured cartilages, and suggested points 
for differentiation. 

One has met quite a large variety of loose bodies in joints, 
some derived from organic changes, sometimes in connection 
with the hypertrophic type of osteoarthritis, sometimes due to 
detachment of cartilaginous or bony structure, others intro- 
duced from without. For quite a long time a young woman 
puzzled all whom she consulted, for intermittcnt effusions, 
locking of the joint but hardly any local tenderness on pressure. 
She often walked a mile with barely appreciable discomfort. 
When we X-rayed her knee (Fig. 6) it was found to be full 
of needles, which I removed by a large flap incision. The 
patient, who was a wilful neurotic, delighted in surreptitiously 
introducing needles into her joints. She is now quite recov- 
ered and doing hard work. 

The treatment of loose bodies of whatever kind is their 
removal. It is quite true that they sometimes become fixed 
in a harmless place, but it is hardly worth our while to wait 
for this. If the body can be localized and fixed this is a very 
simple matter, and the operation will be described later. If 
it cannot be localized it is probably pedunculated, and the sur- 
geon generally finds it when the operation has been performed 
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in the expectation of finding slipping semilunar—indeed, the 
symptoms are identical. In such a case it will nearly always 
be evident, even by the small incision we make for a semi- 
lunar. Often large numbers of bodies pour out of the wound, 
some as small as millet seeds and others quite large and 
irregular. 

DERANGEMENTS OF THE KNEE DUE TO ExosTosEs.—I 
have many times operated upon joints that became locked or 
obstructed by the slipping of muscle or tendon over exostoses. 

In one instance (Fig. 7) an athlete on several occasions was 
suddenly pulled up while running, with a pain at the upper part 
of his popliteal space with sometimes considerable swelling. An 
X-ray revealed a pedunculated exostosis which occasionally 
obstructed the vastus. It was surrounded by a bursa, inflamed 
and containing fibrous masses. 


Fig. 8 is a type of one of four cases and will serve as a 
clinical picture of the rest. The patient, a youth, comes with 
the history of a knee which slips at the back. It nearly always 
occurs when active or unusual exercise is being performed. 
The knee sometimes completely locks, and in such a case is 
often difficult to reduce. Generally, however, it is as one 
would expect a sense of discomfort and slight slipping which 
prevents whole-hearted athleticism, and frequently the patient 
falls, gets up again, feels the back of his knee and off again 
he runs. Sometimes it is the biceps which is hampered, at 
other times the inner hamstrings, and in one instance I removed 
a pedunculated exostosis which corstantly became entangled 
with the outer head of the gastrocnemius. Fig. 9 shows an 
osteoma which ceased to trouble when it fractured. The frac- 
ture never united and the osteoma is now considerably reduced 
in size. Fig. 10 shows a flattened osteoma which gave rise to 
symptoms suggestive of inner semilunar, really due to its 
contact with the sartorius and semitendinosus, and the 
osteoma shown in Fig. 11 also obstructed tendons. More 
rarely symptoms may arise from sharp exostoses over 
the adductor tubercle, as shown in Fig 12. Usually there 
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Knee joint filled with needles. Exostosis of femur near the knee joint. 
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Osteoma which fractured and then ceased t 
give trouble 








Exostosis of tibia near the knee joint Exostosis of tibia near the knee joint. 


Fic, 12. 


Exostosis from the adductor tubercle of the Exostosis of tibia involving the quadriceps 
femur. tendon. 
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should be no difficulty in making a diagnosis in these cases, 
more especially if an X-ray photograph be available. The fact 
is, however, that osteomata are not associated with knee de- 
rangements because they so often exist giving rise to no symp- 
toms. Fig. 23 shows a most interesting osteoma which con- 
stantly became involved in the fibres of the quadriceps. Re- 
moval of these masses should be performed even in the grow- 
ing epiphysis if they give rise to symptoms, and care should 
be taken to make the removal complete. 

THE SNAPPING OR CLICKING KNEE.—A condition very 
puzzling, but one which most have probably encountered, is a 
loud click on acute flexion and sometimes on complete exten- 
sion. ‘This condition has been described as “ trigger knee,” 
because of its characteristic snap. It is most frequently exper- 
ienced when extension is all but complete. You place your 
hand upon the patient’s knee and ask him to extend his joint; 
this he does almost perfectly until about 170 degrees, when 
the remaining distance is performed suddenly accompanied 
by a click and usually an outward rotation of the tibia. The 
cause is difficult to explain and is generally ascribed to a dis- 
turbance of the movement of the external semilunar, which is 
successively caught and freed between the joints. Two cases 
I operated upon may throw some light upon what the surgeon 
may sometimes expect to find. 


Case VI.—A bank clerk not given to athletic sports presented 
such a knee. He complained of a sense of insecurity, more, he 
said, imaginary than real, and he told me that his health was 
undermined because of the nervous irritation it caused. The 
click, though most uncomfortable, was not accompanied by pain 
and never by effusion. He refused the suggestion of mechanical 
treatment, and I explored his joint. I was desirous of not open- 
ing his joint by a large anterior flap, and without any real reason 
I entered it from the inner instead of from the outer side. At 
once the cause was apparent. Tapering from the anterior portion 
of the cartilage and attached by a cartilaginous pedicle was a 
chrondrous structure the size and shape of a flattened pea. It 
lay loose just on the inner side of the anterior crucial ligament, 
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not so far back as the spine. On extending the joint the click 
was heard, but I could not, of course, see exactly what occurred. 
I removed the anterior portion of the cartilage, the tadpole end- 
ing, and I was able at once fully to extend the knee without the 
occurrence of the sound. There was a distinct wearing of the 
cartilage over the short track traversed by this nodule. The 
patient made a complete recovery. My second case very closely 
resembled the first. Clicking on extension of the joint was con- 
stant but not complained of. Periodically, however, the joint 
locked, and it was for this reason I was consulted. The locking 
was on the inner side, and I therefore approached the joint from 
this aspect. The anterior portion of the cartilage was thin and 
cordlike, quite detached and ended in a thickened extremity 
On removal of the cartilage, the clicking disappeared, and the 
patient also recovered the proper function of his joint. 


I shall be very interested in future cases where this puzzling 
symptom is present. The mechanical treatment of such a con- 
dition consists in the application of a splint which, while 
allowing movement of the knee, prevents its full extension. 


Some years ago I operated on two cases, where a clicking 
could be felt at the back of the knee. In both instances it was 
due to the slipping of the semimembranosus tendon over a small 
tibial exostosis. In both cases the disability was frequent but not 
constant, and at times weakness and soreness were present. 

A third case was both interesting and instructive. A man, 
zt. 24 years, complained periodically of a locking knee. The 
locking was accompanied by scarcely any pain, and it seemed to 
take place in the popliteal space, never in front of the joint. 
Generally there was no great difficulty in releasing the leg; the 
patient by very rapidly flexing the limb at once freed it. On 
occasions, however, the locking was very complete, and the knee 
would remain flexed for some time until medical aid arrived. 
An exostosis could be felt just above the insertion of the biceps 
tendon, which when removed was found to be bicornate, like the 
letter Y, and the tendon sometimes slipped over the whole of it 
and at others was received between the horns. In each of these 
cases, removal of the exostosis remedied the defect. 
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FRINGES AND INFRAPATELLAR PADS OF FAT. 


In 1906 to 1908 inclusive I operated upon 51 cases which 
would come under this division, in which I do not count early 
cases of rheumatoid arthritis. In 30 cases the condition was 
directly associated with the infrapatellar pads, and in none 
did I discover any connection with the suprapatellar pads. 
The condition has been described by several writers, including 
Hoffa? and Tenney.’ The latter writer refers to two types— 
one occurs in the case of very fat folk where the thickening 
is due to the same causes as the general lipomatous condition. 
In this type the intra-articular masses shrink as the fat is 
absorbed in other parts of the body. In the second type the 
disability is associated with the young and athletic. 

My experience of the condition is of long standing, and I 
will relate a case which will serve as an example. 


Case VII.—A young footballer lost his place in his team 
because of recurrent effusions after hard games. On the first two 
occasions the initial symptoms simulated dislocation of the semi- 
lunar without locking, but often no derangement could be noted 
and effusions were present without a knowledge of injury. At 
times he experienced a feeling of weakness in the quadriceps, 
which sometimes allowed him to fall when running down hill and 
restrained him from doing his best work. I saw him twice with 
the effusion and once during the recovered stage. At no time 
was pain complained of over the lateral ligaments nor tender- 
ness over the articular margin, symptoms which are so character- 
istic of semilunar trouble. On pressing upon the patella while 
the knee was fully flexed and continuing the pressure during the 
act of extension a sense of discomfort hardly amounting to pain 
resulted. There was a marked thickening on each side of the 
patella. The recurrent effusions, the nodular firm swelling at 
the sides of the patella with the occasional yielding referred to 
the quadriceps suggested changes in the infrapatellar pads of 
fat. An operation revealed this condition and with a long curved 
scissors the pad was removed, when several small tabs compressed 
at their extremities revealed the mechanism of the lesion. 
Fibrous hardening of the mass and the presence within it of 
34 
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traces of old hemorrhage were found on making a section of the 
fatty mass removed. 

The patient was later able to resume first-class football with- 
out discomfort or sense of weakness. 


This case is typical of most of the others excepting that in 
some cases where the tabs are elongated, more pronounced 
symptoms of derangement predominate over those of synovial 
irritation. In most of my cases the pad presented remnants 
of old hemorrhages, doubtless the records of separate previous 
injuries. 

Frequently one finds in connection with this condition an 
cedematous fibrous state of the synovial membrane, especially 
in the pouches, and it may be necessary to enlarge the incisions 
to remove the masses in the same way as one removes the pads. 
An X-ray photograph will often reveal the fibrous changes in 
the intrapatellar pads and also the semilunars (Figs. 26, 27, 
28). 

RUPTURE OF ONE OR BOTH CRUCIAL LIGAMENTS. 

This is a very serious accident, and one includes the old 
ununited rupture amongst derangements because it involves 
the joint in abnormal movement. When one considers the 
excellent recovery which sometimes follows a complete dislo- 
cation of the knee, one realizes that recovery of useful union 
of the crucials should be expected. Some years ago I was 
called to the country to amputate a gangrenous limb resulting 
from an unreduced backward dislocation of the femur. On 
opening the joint afterwards complete rupture of the crucials 
was displayed. I have had under my observation several cases 
of dislocation of the knee. It is usually a forward displace- 
ment of the tibia due to forcible hyperextension. Several 
cases exhibited the opposite deformity, in some the head of the 
tibia lay behind and above the articular line of the femoral 
condyles. I have met with one case of lateral displacement of 
the knee, unaccompanied by fracture. My recollection of most 
of these cases is that useful recoveries resulted although rup- 
ture of the crucials must have occurred in all. At times, how- 
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ever, where union of the ligaments has not resulted an opera- 
tion may be needed. Such cases have been reported by Mayo, 
Robson,’ Battle '® and by me.!? 


Robson’s case is interesting, being the case of a miner who met with 
a severe accident in 1902, being buried in earth, and sustaining, amongst 
other injuries, a fracture of the leg and of ribs. After many weeks in 
a country hospital he was admitted into the Leeds Infirmary with a 
swollen knee. When the muscles were braced up the bones were in good 
position, but as soon as the muscles were relaxed the tibia fell back 
until stopped by the ligament of the patella. By manipulation the head 
of the tibia could be brought forward in front of the femur, and there 
was also free lateral movement. It was decided that not only were the 
ligaments generally relaxed, but that the crucials had been ruptured. 
When operated upon both crucials were found completely torn from 
their upper attachments, the ends being somewhat shreddy. They were 
stitched in position by means of catgut ligatures, and some years after- 
wards when examined, the joint had almost wholly recovered its function. 


Although I have seen several cases where the diagnosis of 
rupture of the crucials, either anterior or posterior, was sug- 
gested, I have had an opportunity of operating upon only one 
case. 


Case VIII.—A barman fell down some cellar steps and 
dislocated his knee and for three weeks was kept at rest. He was 
then allowed to move about the house, and consulted me some ten 
weeks later. He had some pain in the knee, a little effusion, and, 
as he described it, “no dependence” on the joint. It slipped 
about, creaked, and was only moderately useful, and that only 
when a splint was worn. On examining the knee, the leg could 
be rotated inwards, but not outwards. The patient complained 
of pain whenever the knee was hyperextended, this being possible 
to a very limited extent. The tibia could be slightly displaced 
forwards in extension. I opened the joint by a free anterior 
incision, dividing the patella ligament, and found a complete 
rupture of the anterior crucial and considerable reddening of the 
synovial membrane. I freshened the ends, which were very 
frayed, and as they could not be brought together I plaited some 
chromicized gut as in nerve-union. For six weeks the patient 
was kept in bed, and in eight months after the operation the 
stability and mobility of the articulation was secured. In the 
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early part of last year 1 examined a boy of 15 who fell in scaling 
railings and was caught by the foot and held head downwards. 
I detected a separation of a small piece of bone from the inner 
femoral condyle at the attachment of the internal lateral ligament, 
and there was free mobility in all directions. It was obvious 
that in addition to other lesions both the crucials were ruptured. 
Immobilization of the joint for two months and subsequent con- 
trol of the lateral ligaments resulted in a good recovery. 


We may, I think, conclude that rupture of the crucials 
is not an uncommon incident in dislocations of the tibia and 
other grave lesions, and that it is amenable to mechanical 
treatment if such treatment be sufficiently protracted. In old, 
neglected cases the gliding tibia is the characteristic derange- 
ment. If the anterior crucial alone be ruptured or elongated, 
the leg can be displaced anteriorly, it may be hyperextended, 
and it can be rotated inwards. 

If the posterior or stronger ligament be similarly injured, 
the tibia can be displaced posteriorly. If both are ruptured, 
the tibia can be moved backwards and forwards, and if the 
knee be flexed outward rotation of the tibia is increased. 


DERANGEMENTS DUE TO SMALL BONY SEPARATIONS. 


On six occasions I have removed small portions of bone 
which have remained prominent after injuries to the femoral 
condyles. Three of these pieces were found lying in front 
t me anterior crucial firmly attached—two were attached to 
the internal condyle and one piece embedded in the centre of 
the infrapatellar pad (Fig. 14). I have frequently met with 
fracture of a small portion of the adductor tubercle and old 
standing ununited fracture of the tubercle of the tibia (Fig. 
15), while of separation of part of the bony attachment of the 
internal lateral ligament both at its femoral and tibial extremi- 
ties I have several radiographs. At times these pieces of bone 
give rise to derangement, more especially separations from 
the adductor tubercle. Removal is obviously the only treat- 
ment. In recent separation of the adductor tubercle, it is well 
to nail it in position. The same may be said of fracture of the 
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tibial tubercle, which of course must not be confounded with 
Schlatter’s disease, or partial separation at the epiphysis so 
common in boys. This fracture is sometimes followed by a 
thickening round about the insertion of the ligament (Fig. 13) 
painful to the touch. It is an osteitis which remains local 
and is most effectively treated by entering a chisel to the depth 
of half an inch. 


FRACTURE OF THE SPINE OF TIBIA. 

A rare and interesting derangement caused by fracture of 
the tibial spine came before me recently (Fig. 16). 

Case IX.—A man of about 40 years was thrown off a bicycle 
six months previously. He was laid up with severe effusion and 
was not able to fully extend his knee. When he consulted me, 
three months later, walking was difficult and recurring effusion 
took place, although attempts had been made under anesthesia 
to straighten the limb by means of manipulation, splint and 
bandage, but with no success. The knee remained unable to 
extend by about 15°. An X-ray (Fig. 16) showed a mass of 
bone in the centre of the joint. 

On opening the knee by the incision which I adopt for semi- 
lunars I came down upon the tibial spine which was displaced 
backwards, carrying with it the anterior crucial ligament, but 
surrounded by a mass of fibrous tissue. I removed the bone, 
leaving enough adherent fibrous tissue to enable me to fix the 
anterior crucial. The result is a much stronger and more useful 
knee, which even yet cannot be fully extended. I have had no 
opportunity to search the literature for such an injury, but I 
cannot remember ever seeing a reference to it. 


RECURRENT DISLOCATION OF THE PATELLA. 


During the last two years I have operated upon twelve 
cases of this most troublesome affection which appears to the 
patient the most alarming of all derangements. Practically it 
always occurs on the outer side. 

The etiology of the displacement is suggested by the ana- 
tomical fact that the line of action of the quadriceps in the 
axis of the thigh differs from that of the patella ligament in 
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the axis of the leg (Fig. 17). When the leg is extended by 
contraction of the quadriceps the patella lying at the angle of 
the meeting of these two axes must be pulled outwards as the 
muscle and ligament attempt to form a sharp line. Indeed, 
there can be little doubt that displacement would be very fre- 
quent were it not for a second anatomical fact, viz. that the 
outer margin of the trochlear surface of the femur is so 
placed as to offer resistance to the outer deviation of the knee- 
cap (Fig. 4b). Ina series of cases published by Goldthwaite 
he drew attention to what I have frequently observed, that the 
tibial tubercle is displaced too much to the outer side, and in 
this way there is an increase in the angle of axis of the leg 
and thigh. If we alternately extend and relax the quadriceps, 
this lateral movement of the patella becomes obvious and we 
at once note the manner in which the trochlear surface of the 
femur checks displacement outward of the patella. As Gold- 
thwaite well says, “If for any reason the line of pull becomes 
less direct or the articular ridge less perfectly formed; if the 
capsule be weakened by the distention following some acute 
injury; if the patella tendon be abnormally long, so that the 
patella is drawn above the outer edge of the trochlear surface 
of the femur; or if the joint can be hyperextended so that 
during the muscular pull the patella is lifted away from the 
femur—in any one of these conditions, the stability of the 
joint so far as the patella is concerned must be materially 
lessened.” 

The symptoms of slipping patella are obvious and fairly 
constant. The patient, perhaps rising from a chair, feels an 
excruciating pain in the knee and often falls. He is unable 
to move. The patella is found usually on the outside of the 
joint; effusion of fluid follows. In the recurrent case, if of 
long duration, no pain accompanies the displacement and no 
fluid is secreted. The reduction is easily accomplished. The 
leg should be first extended, the inner edge of the patella be 
elevated and passed back to its place. Patients nearly always 
complain of weakness of the knees, and operative measures 
are sometimes needed to correct the disability. I have trans- 
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FIG. 14. Fic. 15. 





Spicule of bone separated from condyle Old ununited fracture of the tubercle of the 
of femur imbedded in the centre of the infra- tibia. 


patellar pad. 





Fracture of the spine of the tibia 
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FIG. 109. 





Illustrating preparations for opening the knee joint. 


Fic. 20. 





Incision to expose internal semilunar, made with leg 
flexed to a right angle. 
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planted the tubercle of the tibia into such a position as to make 

the axis of the ligament and quadriceps one. In genu valgum 

accompanied by displacement of the patella I have performed 

a femoral osteotomy and maintained a strong extension in a 

small child. I have cut down upon the inner side of the 
Fic. 17. 
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capsule and seized it above and below by a pair of Kocher 
forceps. The forceps are simultaneously twisted and a longi- 
tudinal strip of capsule is plicated which draws the patella 
inwards ; this plication is freshened and stitched without open- 
ing the joint. In one obstinate case complicated by genu 
valgum I divided the femur above the joint, transplanted the 
tibial tubercle to the inner side, and plicated the capsule. The 
best operation, however, in the uncomplicated case, is that 
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devised by Goldthwaite, who splits the patella tendon, and 
after detaching the outer half, passes it behind the remaining 
portion and implants it to the inside of the patella tendon, The 
tendon is stitched to periosteum and to the expansion of the 
tendon of the sartorius muscle (Fig. 18), and in addition I 
plicate the capsule on the inner side. The operative treat- 
ment should only be adyised in the really troublesome case. 


OPERATIVE TREATMENT OF SEMILUNARS. 


As I have said elsewhere, there can be no greater tragedy 
in surgery than to infect a knee joint in operating for a de- 
rangement. In my early days I experienced one such tragedy 
which ended in death. Although since then I have opened the 
knee for mechanical derangement in considerably over 500 
cases, I always approach the operation with the most rigid 
care. Obviously the greatest precautions should be taken 
whatever operation be performed on any part of the body, 
still, the slightest error in technic in removing irritant bodies 
from the knee will almost surely end in disaster. As Edmund 
Owen says, “ the knee joint leaves no margin for mistake,”— 
in this respect it is so different to the abdomen. Before our 
precautions were as careful as they are, I had several cases, 
perhaps five or six, with reddened skin which caused anxiety 
but ended well. In others I operated for tense and painful 
effusion. In no case was there any serious trouble nor any 
loss of subsequent mobility. 

Whoever undertakes to operate should be scrupulously 
clean; he should pay, not homage merely, to asepticism, but 
allegiance. I prefer to have the knee cleaned with soap and 
water night and morning for a full week and compresses of 
sterile water covered with mackintosh applied. On the even- 
ing before operation the knee is washed with ethereal soap fol- 
lowed by methylated ether, and is finally rubbed with biniodide 
of mercury, water and alcohol, I in 1000, dried with sterile 
wool, and a dry sterile dressing applied. On the operating 
table in the morning I conduct a final scrub with mercury and 
alcohol 1 in 500, quickly followed by a rinsing with sterile 
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Detachment of bone with rupture of internal 
lateral ligament. 
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Fic. 25. 





Detachment of portion of articular surface of 
femur, locking joint at angle of 45 degrees. 


Fic. 27. 





Joints distended with oxygen showing semi- 
lunars. 





Fic, 26. 





Knee distended with oxygen to show semi- 
lunar cartilages. 


Fic. 28. 





Joint distended with oxygen to show thickened 
infrapatellar pad. 
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water. The nurse, if she has to do with the sterilization of 
the knee, should be herself free from infected hands. She 
should not have touched a doubtful case for days. Both when 
the knee is washed and at a later stage, when chemically steri- 
lized, the nurse must wear india-rubber gloves, boiled for each 
occasion; less than this is not enough. The surgeon’s hands 
should be thoroughly prepared, first in running water and then 
with spirit lotion. Ten minutes at least should be spent in the 
rougher cleansing before a germicide is used. When the 
hands are as clean as water and lotion can make them, the anti- 
septic conscience will still distrust, and the surgeon must make 
assurance doubly sure by wearing boiled rubber gloves. Every 
one in the theatre should have head and mouth well covered, 
and a sterile gauze screen should be placed between the patient’s 
face and the field of operation. 

For some time I have given over operating with the knee 
in such a position that it has to be further flexed during the 
proceedings. Unless the greatest care is taken, the cloths get 
shifted or air is introduced into the joint. All surgeons of 
experience will have noted this. To avoid this risk I begin 
the operation with the patient’s knee hanging at right angles 
over the foot of the table (Figs. 19, 20). To shift during the 
operation is to change the plane of the incision. The final 
cleaning of the knee takes place while. the joint is flexed and 
the skin tense. Some thicknesses of sterile gauze squeezed 
out of I to 1000 biniodide of mercury is wrapped round the 
joint and the incision is made through the gauze, the cut edges 
of which are fixed to the wound. The length of incision which 
practically always suffices is three inches, the incision into the 
capsule is much smaller (Fig. 20). Long skin incisions obvi- 
ously add to the risks, and are only very exceptionally needed. 
The incision should be slightly curved and extend from an inch 
within the lower angle of the patella to half an inch below the 
tibial margin, curving more acutely at this point towards the 
lateral ligament. The interior of the joint is then inspected 
with the aid of carefully applied retractors. No less authori- 
ties than Sir William Bennett * and Mr. Whitelocke ® advocate 
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entering the finger for exploratory purposes. The finger 
should never enter the joint. Neither the surgeon nor the 
assistants should touch the wound with anything but sterile 
instruments. The sutures for the capsule should be handed 
on forceps and I usually make the stitches a blanket-stitch. In 
the flexed position, the best view is obtained of the interior 
of the joint and the cartilage can be well inspected. If the 
capsule plicates and hides the view, draw it outwards with a 
skeleton retractor which may be used to obtain a good view 
in any direction. The cartilage may be found in any position. 
It may be detached at its anterior extremity. It may be cir- 
cumferentially split; it may be completely fractured; it may 
be completely twisted; it may be firmly fixed but with frayed 
mner border; it may be nodular; the posterior part may be in 
front; it may be attached at its extremities and free along the 
whole or part of its outer border; the anterior part may be 
ground away, or found quite loose as a separate body, or only 
the slightest movement may be possible, due to a loosening of 
its moorings. The examination, which should be gentle, is 
facilitated by a sharp or blunt hook. It is only necessary to 
remove the loose portion of cartilage, be it a frayed border, 
a circumferential tear or a detached anterior portion. Here I 
would offer a practical suggestion. Never pull upon the carti- 
lage nor cut when pulling; this detaches more, and to my 
knowledge is a cause of recurrence. Note the degree of de- 
tachment and go a short distance further with a knife cutting 
the cartilage clean across, and then complete the incision along 
the outer border. Having removed the cartilage, look for 
fringes, tabs or other possible agencies which may cause trouble 
in the future, and remove them. Stitching the cartilage should 
be an obsolete operation. If the cartilage is only slightly 
mobile and the history characteristic, it should be removed 
forthwith. 

During the operation, dabs taken directly from the sterile 
drum should cover the wound during any interval, and no dab 
should be used which has been exposed to the air. 

I never tie vessels, always use a tourniquet until the dress- 
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ings are bandaged, and never drain. I used to drain, years 
ago, but I consider it quite unnecessary, and an additional com- 
munication between skin and joint. The synovial membrane 
capsule and skin should be separately sutured and the sutures 
should not pass through the whole thickness of the skin. 

I now know no anxious moments, the skin never reddens, 
nor do I have trouble with effusion. 

The stitches are left in position for eight days, the knee 
kept slightly bent in a splint for the same period, or a few 
days longer, and then passive movements and massage are 
started. Special attention should be paid to the weak quadri- 
ceps and in from three to four weeks normal exercise should 
be allowed. 
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PARTIAL HYPOPHYSECTOMY FOR ACROMEGALY.* 


WITH REMARKS ON THE FUNCTION OF THE HYPOPHYSIS, 


BY HARVEY CUSHING, M.D., 
OF BALTIMORE. 


Associate Professor of Surgery in Johns Hopkins University. 


Rapip advances in our knowledge of the physiology and 
pathology of the thyroid gland followed on the heels of the 
early surgical experiences, showing the danger of total extirpa- 
tion of goitrous tumors which, after the example of Kocher 
and Reverdin, were being subjected to operation at the hands 
of many. In some cases an acute disturbance (cachexia 
strumipriva) supervened; in others, a chronic state of malnu- 
trition, which was soon recognized as identical with the condi- 
tion “ myxcedema,” to which Sir William Gull had called 
attention. 

These early clinical observations provoked studies which 
led to the discovery of the separate function of the thyroid 
gland and the parathyroid glandules of Sandstrom and Gley; 
to an understanding of the clinical manifestations not only of 
hyper- and hypothyroidism, but of tetany as well; to the 
modern methods of partial thyroidectomy for cases in which 
the gland is hyperactive and to organotherapy for conditions 
of deficient activity—one of the triumphs of experimental 
medicine. 

Surgical experiences will doubtless come to play a similar 
role in helping to untangle the complexities of the functional 
disturbances of hypophyseal origin. Surgeons, however, 
cannot afford to enter into this new field too precipitously, 
not simply by reason of the peculiar inaccessibility of the 
gland—for operative resources will overcome these difficul- 
ties—but principally on account of the present uncertanties 





* Presented at the Sixteenth International Medical Congress, at Buda- 
pest, Sept., 19009. 
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in regard to its physiological properties. We at least should 
profit by the lessons taught us by the earlier experiences with 
the operations on the thyroid, undertaken before there was a 
full understanding not only of the clinical consequences of 
total extirpation but also of the double glandular function 
(thyroid and parathyroid). 

Surgery of the hypophysis up to the present time, with the 
possible exception of the case that I am about to report, has 
been limited solely to an attempt to remove tumors or to 
evacuate cysts originating either in the gland itself or in its 
immediate neighborhood—a period in the development of 
these matters comparable to the early chapter in the history 
of the thyroid when operations were restricted to the removal 
of goitrous cysts or tumors which were causing pressure 
symptoms. Beyond question, however, as was true of the 
thyroid, there will prove to be innumerable instances of more 
or less pronounced over-activity of the hypophysis, as well 
as cases of under-activity, wnassociated with tumors; and it 
is necessary, before we can establish any rational basis for 
treatment, that we have a clearer understanding of the clin- 
ical manifestations of these states. This applies not only to 
surgical measures but to organotherapy as wel!-—for the 
administration of the gland or of glandular extracts, in the 
light of our present knowledge, must still be carried out most 
blindly. 

I shall endeavor in this communication (1) to state briefly 
the existing views in regard to the rdle of the hypophysis in 
disease; (2) to recount the few facts which are known con- 
cerning the function of the gland; (3) to give the bare 
results of our own experimental work, which has served in a 
measure to throw light on the condition of hypophyseal defi- 
ciency (hypopituitarism) ; (4) to report a successful case of 
partial hypophysectomy for acromegaly (hyperpituitarism) ; 
and (5) to discuss the lines along which surgical measures 
must in the future be directed. 

1. Hypophyseal Diseases—To review an old story, the 
peculiar symptom-complex to which the name acromegaly was 
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given was described in 1886 by Pierre Marie; and a few years 
later he expressed the view, based on the post-mortem findings 
in certain cases, that the malady was associated with a definite 
enlargement of the pituitary body, either a hyperplasia or an 
adenomatous growth. Since then gigantism has come to be 
regarded as an allied condition dating from youth and likewise 
associated with tumor or enlargement of the gland. These 
observations have been followed by innumerable reports, some 
of them confirmatory, others opposed to Marie’s view; for 
there have been cases of acromegaly recorded in which the 
hypophysis is said to have shown no pathological change, and 
a particularly large number of cases in which tumors of the 
gland or its neighborhood have been unaccompanied by symp- 
toms of acromegaly. 

A review of many of these latter reports, together with the 
study of certain patients seen in the clinic of Frankl-Hoch- 
wart, led Frohlich to the view that a certain definite syndrome 
associated with adiposity and arrested sexual development was 
characteristic of a number of these cases of hypophyseal tumor 
in which manifestations of acromegaly were absent. Renewed 
interest in the surgery of the hypophysis followed Schloffer’s 
proposal of a transphenoidal approach to the gland, and a 
few of these patients with this syndrome have since been 
operated upon by von Eiselsberg and others, with evident 
amelioration of the symptoms. 

As yet, however, there has been no corroborative experi- 
mental proof of the relation either of the syndrome of Froh- 
lich or that of Marie to any definite alteration of the gland— 
far from any determination as to whether such histolcgical 
alterations as have been found represented a condition of 
over- or under-activity. Indeed, I have been unable to gather 
from the writings of Marie and his associates whether, in the 
light of conjecture, they finally came to regard acromegaly 
as due to under-secretion or over-secretion of the affected 
gland or one of its subdivisions. 

In Hochenegg’s successful case of operation for acro- 
megaly the striking shrinkage of the tissues involved in the 

















Bast nay 


j 





HYPOPHYSECTOMY FOR ACROMEGALY. 1005 


over-growth led Stumme, who made the full report of the 
case, to the natural supposition that the condition represents 
one of hypophyseal over-activity comparable to the over- 
activity of the thyroid in exophthalmic goitre. However, 
the marked improvement which has followed similar opera- 
tions with partial extirpation of hypophyseal tumors asso- 
ciated with the syndrome of Frohlich in the absence of acro- 
megaly, has led to further confusion as to the actual part 
played by the pituitary body in these dissimilar states. 

2. Hypophyseal Function.—Marie’s clinical observations 
stimulated physiologists to a renewed interest in the gland, 
and it was found by Howell that the posterior lobe (pars 
nervosa) contained a blood-pressure raising principle and by 
Schafer that a substance producing diuresis was present in 
the same part of the gland. Here the matter has remained 
practically stationary so far as the results of injections are 
concerned. 

Since Horsley’s brief statement in 1886 to the effect that 
he had removed the hypophysis from a few dogs without 
appreciable effect, there have been endless reports of investi- 
gations on animals of various species by divers operative pro- 
cedures which have left the question of extirpation and its 
consequences a most unsettled one. Some have claimed that 
removal of the gland is incompatible with life; others that its 
loss has no effect on the physiological status of the animal 
whatsoever. A series of successful extirpations in dogs by 
a new operative method, however, has led Paulesco to empha- 
size again that the gland is essential to life; for after a total 
hypophysectomy all of the animals succumbed in the course of 
a few days to a definite train of symptoms (cachexia hypo- 
physeopriva) ; a fragment of the gland, on the other hand, 
was found to have been left im situ in all of the animals which 
survived. 

3. Experiences with Experimental Hypophysectomy.—In 
association with Dr. S. J. Crowe and Dr. John Homans an 
extensive series of observations has been made during the 
past year which has led us to fully support the main conten- 
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tion of Paulesco; namely, that at least a fragment of the gland 
is essential to the long continuance of life. All told, there 
have been over one hundred of these operations on the canine, 
carried out by a method very similar to the bilateral crani- 
ectomy used by Paulesco. 

It is, however, upon the disturbed equilibrium of the 
animals that were observed for a long period after partial 
removal of the gland that I particularly wish to dwell. A 
number of these dogs, though kept under the same laboratory 
conditions as control animals, have in the course of a few 
months become excessively fat, and in every instance have 
shown marked atrophy of the organs of generation—a com- 
bination of symptoms, therefore, comparable to the clinical 
states of adiposity with infantilism described by Frohlich.* 
It may be added that these symptoms are associated with defi 
ciency of the anterior lobe alone and seemingly bear no rela- 
tion to extirpation of the pars nervosa, though all the physi- 
ological activities of the gland hitherto recognized through 
injection methods are confined to this lobe. Alterations at 
the same time in the other ductless glands of the body are 
more or less constant after these partial hypophysectomies, 
showing the close interrelation of all of these structures— 
matters, however, which cannot be touched upon here. 

Fully realizing that there is much that remains to be 
explained in regard to the function of each of the three divi- 
sions of the pituitary body, we nevertheless have been bold 
enough on a recent occasion,+ as the result of our experiments, 
to advance certain views in regard to hypopituitarism and 
hyperpituitarism so far as the anterior lobe is concerned. Since 
then, through the kindness of numerous professional friends, 





* There have been many other associated symptoms, which are be- 
yond the scope of this paper—polyuria, glycosuria, amenorrhcea, impo- 
tence, etc—all of them frequent accompaniments of the clinical condi- 
tions, whether acromegaly, gigantism or the adiposogenital degeneration, 
which are met with in company with hypophyseal tumors. 

+ The Hypophysis Cerebri: Clinical Aspects of Hyperpituitarism and 
of Hypopituitarism. The Oration at the Sixtieth Annual Session of the 
A. M.A. Jour. of Am. Med. Assn., July 24, 1900, vol. liii, p. 249. 
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the opportunity has been given of seeing several cases, par- 
ticularly of hypopituitarism, many of them, in all probability 
unassociated with tumor. 

I have purposely refrained in this brief discussion from 
making comment on the neighborhood symptoms of tumor in 
the hypophyseal region, though our diagnoses in the past have 
largely depended upon their presence; for I especially wish to 
emphasize the fact that conditions of hyperpituitarism and of 
hypopituitarism of greater or less degree doubtless occur fre- 
quently in the absence of tumor—as frequently, in all proba- 
bility, as the corresponding disturbances in the secretory activ- 
ity of the thyroid gland. 

Had it not been for the presence of tumor or hypertrophic 
enlargement which definitely pointed out the seat of war it is 
improbable that we should have come to associate acromegaly 
or the syndrome of adiposity and sexual infantilism with a 
lesion of this hitherto obscure gland, particularly in view of 
the fact that our familiarity with its histological appearance 
in states of over- or under-activity is slight when compared, 
for example, with our knowledge of the finer anatomy of the 
thyroid under like conditions. 

Though it must be considered merely as a working basis 
at present, it is my impression that the cases of the group 
Marie, with hyperplasia or the adenomatous condition which 
he and Marienesco describe, represent a state of over-activity 
(hyperpituitarism) ; whereas the cases in the group Frohlich 
represent a condition of lessened activity (hypopituitarism) 
in consequence of invasion or compression of the gland by 
the tumor or cyst, on whose presence the diagnosis of the 
condition has heretofore rested. 

The natural explanation of the improvement in the symp- 
toms due to disturhances of glandular function (apart from 
the pressure or neighborhood symptoms) which has followed 
the evacuation of cysts or partial tumor extirpation in the 
cases of the Frohlich type is, that remaining fragments of 
the anterior lobe have resumed their normal function, being 
relieved from pressure as a result of the operation. 
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Summary.—It may be said, therefore, that we have experi- 
mental evidence that a condition of adiposity with loss of 
activity or with definite atrophy of the sexual organs may 
follow the removal of a large part of the anterior lobe of 
the pituitary body. Hence it would seem probable that the 
syndrome Frohlich is likewise a condition due to hypopitui- 
tarism. 

Further, the experimental evidence is fairly conclusive 
that the sudden removal in its entirety of the epithelial lobe 
(pars anterior) of the hypophysis during a presumed state of 
health is incompatible with a lengthened maintenance of life— 
a matter of evident surgical moment in the treatment of hypo- 
physeal lesions. 

Finally, an additional case of operation for acromegaly 
in which, for the reasons which have been given, the gland 
was purposely removed only in part, will be fully recorded. 
It adds further support to the view of Stumme and the con- 
jectures made by others in the past that acromegaly (gigant- 
ism likewise) is a condition due to over-activity of the gland 
(hyperpituitarism). 


4. Partial Hypophysectomy for Hyperpituitarism (Acromeg- 
aly). Case.—The patient, J. H., a farmer aged 38 years, kindly 
referred to me by Dr. Charles H. Mayo, entered the Johns 
Hopkins Hospital in March, 1909. He complained of frontal 
headache, photophobia, thickness of speech from an enlarged 
tongue, and increase in the size of the jaw, hands and feet. 

The family history is good and apparently has no bearing on 
the case. 

Past History.—Patient has always regarded himself as 
healthy. No illness recalled with the exception of mumps at 24, 
a severe attack of quinsy at 32, whooping-cough at 33, and 
measles when 34 years of age. 

He has been married seven years and has one healthy child 
5 years of age. He is not impotent but has had little sexual 
appetite for a year or more—a condition which he attributes to 
his discomforts. His average weight has been of late years 175 
pounds and he has gained about 10 pounds in the last few months 
despite his discomforts. 
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Present Illness —About eight years ago he began to suffer 
from periodic headaches, which have increased in frequency and 
severity so that now the pain has become more or less constant, 
with exacerbations. It is referred to the depth of the head and 
often passes to the back of the neck, where there is considerable 
stiffness and an uncomfortable drawing sensation. Soon after the 
onset of the headaches he began to be troubled with photophobia, 
particularly during the attacks of pain. Otherwise there has been 
no visual disturbance ; no history of scotomata, squint or diplopia. 
There has been no impairment in hearing, no olfactory or gus- 
tatory disturbance, no vomiting, no nausea. 

It was pointed out to him several years ago by his friends 
that his lower jaw and lips were increasing in size. The subse- 
quent enlargement has been so gradual that the change has hardly 
been noticeable though he is aware that his entire head, his 
hands and feet have shared in the growth. Eight years ago 
he wore a number seven shoe and at present a number eight is 
rather too small and he requires a larger hat than formerly. 

He has had some difficulty with mastication, owing to the 
failure of the teeth to meet, but the face has not felt stiff and 
expressional movements seem normal. Speech has become some- 
what husky owing to the enlarged tongue. 

He complains of dizziness on resuming an erect posture after 
stooping; also of numbness and tingling of the hands and feet, 
which are cold and clammy. He suffers from cold, particularly 
in winter, when his fingers look like “‘ dead fingers.” During the 
past two years he has felt weak and worn out through constant 
pain, and has been pretty much confined to the house during the 
daytime owing to his photophobia. His bowels tend to be con- 
stipated ; there is no history of glycosuria or polyuria. 

Physical Examination.—A_ well-nourished, muscular man. 
The general color is dusky, cyanotic, possibly due to prolonged 
indulgence in antipyretic drugs. 

Head.—The characteristic features of acromegaly are evident 
in the accompanying photographs (Figs. 2, 3, and 9g). The 
largest horizontal circumference of the cranium is 61 cm. The 
jaw is markedly undershot, although without widening of the 
mandibular arch. The teeth, as far forward as the second bicus- 
pids, meet fairly well, but from here the lower dental arch 
projects beyond the upper fully 1 cm., the possible change of 
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position varying from 8 to 11 mm. The mouth can be opened 
at the widest only 4 cm. and the subjective sensation of stiffness 
is marked. There is considerable projection of the supra-orbital 
arches, evidently due to enlargement of the frontal sinuses. 

Eyes.—Pupils are equal and react normally. The ocular 
movements are normal, though strong convergence causes dis- 
comfort. The sclera are slightly injected. The eyes are some- 
what tilted, giving a slightly Mongolian aspect to the face. A 
perimetric examination shows normal fields for form and color. 

Ears and hearing are normal, also sense of smell. The nose is 
large and broad, the lips thick. Nothing abnormal is shown in 
pharynx or tonsils. The tongue is large, thick and coated. The 
teeth are widely spaced (Fig. 3). 

The thyroid is not appreciably enlarged. A few small glands 
in the right side of the neck and the epitrochlears are palpable. 

The thorax is barrel-shaped, the costal angle about 85°. 
There is evident enlargement of the sternum, and the clavicles 
are large and prominent with unusual curvature. The chest is 
abnormally thick and the characteristic sloping of the shoulders 
with prominence of the upper spine is present. The heart and 
lungs are negative and there is no evidence of arteriosclerosis 
in the palpable vessels. Nothing abnormal is apparent in abdo- 
men, abdominal viscera, or genitalia. 

The hands and feet are large (Figs. 2 and 8), with the usual 
spade-like appearance due to the periosteal thickenings typical 
of the disease and shown by the radiogram (Fig. 4). Elaborate 
measurements of the fingers taken throughout show the largest 
circumference of the middle finger to be 8.5 cm. The hands are 
supple and strong, the nails normal and without ridging. The 
foot measures 26.5 cm. in length, the circumference of the great 
toe being 10.5 cm. ‘The soft tissues of the hands, as well as of 
the face, feel dense as though distended with a solid cedema, 
which, however, does not pit on pressure. 

The blood and urine are normal: no polyuria; no sugar. 

A lateral radiogram of the skull shows clearly a slight en- 
largement of the sella turcica (Fig. 5). 

Operation, March 25, 1909.—Preliminary tracheotomy; par- 
tial removal of the hypophysis, using transphenoidal route and 
osteoplastic resection of anterior wall of frontal sinuses. Clos- 


ure of tracheal wound without drain. Ether anesthesia (S. G. 
Davis). 
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tient some years before onset of symptoms. Condition on admission, (For comparison with 
Fig. 1.) 
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(Size—two-thirds of original. 


Showing sella turcica slightly enlarged, H. 
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Right hand two weeks after operation, showing subsidence of ‘ 


wrinkling of skin. 
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During the twenty-four hours prior to the operation four 
15-grain doses of urotropin had been given. Possibly owing to 
the large tongue great difficulty was experienced in bringing 
about a state of surgical anesthesia, and fearing complications 
from this source tracheotomy was performed. The trachea was 
exposed after division of the thyroid isthmus and removal of a 
section of the gland for histological purposes. The trachea was 
found filled with frothy mucus, which doubtless would have given 
trouble during the course of the operation. Warmed ether 
vapor was subsequently administered through the tracheotomy 
tube which was inserted through a transverse opening made 
between the second and third cartilaginous rings—a form of 
opening most suitable for immediate closure. 

To prevent the entry of blood into the pharynx the posterior 
nares were then occluded with a sea-sponge held in place with 
a tape emerging from the nose in the usual way. The patient 
was then placed in the position of Rose; both nares were swabbed 
with a small amount of Io per cent. adrenalin solution, and the 
sella turcica was approached as follows: 

An omega-shaped incision (apparent in the photographs, 
Figs. 6 and 7) was made over the region of the frontal sinus, 
the lower legs of the incision converging toward the inner angle 
of the orbits whence they were continued down along each side of 
the nose to the lower margin of the nasal bones. 

With a perforator and burr primary openings were made 
entering the outer side of each frontal sinus; a communication 
was made between these openings through which a Gigli saw 
was passed, and the upper edge of the proposed frontal sinus 
flap was cut from within outwards. Then with Montenovesi 
forceps the lateral incisions of the proposed frontonasal flap 
were carried downward through the nasal bones to their inferior 
margin in correspondence with the original skin incision. The 
median septa were divided with a few strokes of a thin-bladed 
chisel and the flap, consisting of anterior wall of the frontal sinus 
with the divided nasal bones and overlying soft parts, was broken 
loose and reflected downward. 

The inner aspect of the enlarged frontal sinus, thus exposed, 
was roughened and contained many small mushroom-like, bony 
projections. The lining membrane appeared normal. 

The ethmoidal cells were then carefully rongeured away until 
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a mesial channel possibly 2 cm. in diameter was made just below 
the ethmoidal roof and carried well back toward the posterior 
part of the nasal fossa. A head-light was then employed and 
the position of the sphenoidal cells easily determined. Their 
anterior wall: was broken down, and on the upper and posterior 
aspect of their cavity the characteristic median projection of the 
sella turcica into these sinuses was easily detected. The thin shell 
of bone was chipped away with delicate strokes of a narrow 
chisel, exposing the spherical pocket of dura which envelopes 
the gland. This dural pocket was very tense and, judging from 
our experiences on the cadaver, was somewhat larger than 
normal. It was incised longitudinally and a considerable portion 
—possibly one-half of the exposed gland—was removed piece- 
meal with the aid of a delicate, long-handled curette. 

Two small cigarette drains of protective were placed from 
the region of the sphenoidal cells, one emerging from each nostril. 
The frontonasal flap was replaced and secured in position by a 
layer of buried sutures approximating the divided frontalis 
muscle and galea. The tracheal wound was then closed without 
a drain, four fine black silk sutures being used to approximate 
the edges of the transverse incision, and another, later, for union 
of the divided thyroid isthmus. The sponge was then withdrawn 
from the posterior nares. 

At no stage of the operation was there any disturbing loss 
of blood, and at no time was the operator’s view submerged 
possibly owing to the adrenalin. It was surprising to find how 
small an opening had actually been made through the ethmoidal 
region and how accessible the sella turcica actually proved to be 
after the landmarks had cnce been well determined. 

The urotropin was continued for several days after the opera- 
tion and there were no postoperative complications whatsoever. 
The external wounds healed per primam. The last nasal drain 
was withdrawn on the third day; the sutures were removed and 
the flap supported by a collodian dressing. The patient was up 
three days after the operation. From the first there was prac- 
tically no discharge from the nostrils. An immediate subjective 
sensation of well-being followed the operation, with complete and 
permanent disappearance of the headache from which he had 
suffered so long. 

Though anxious to return home and quite able to leave the 
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hospital within a week or ten days after the operation, he was 
persuaded to remain for seventeen days, 7.e., until April 11. 
During this interval he had called our attention to the fact that 
his hands seemed much less stiff than formerly; indeed, that he 
had not seen wrinkling of the skin such as was present for a 
number of years. The photograph (Fig. 8) was taken at this 
time in order to show this condition. There was no question but 
that the peculiar objective thickening of the tissues was much less 
marked than before. Measurements of the fingers showed that 
they had diminished 1 to 1.5 mm. in their circumferential meas- 
urements. His photophobia had almost entirely diminished. 
The one objectionable feature was the inevitable complete loss 
of his olfactory sense. 

The patient returned to his home on a farm in the West, and 
after actively participating in harvesting returned to us for 
observation, at our urgent appeal, ten weeks later. At this time 
(June 24) it was quite apparent that considerable change had 
taken place in his appearance (cf. photographs, Figs. 7 and 10), 
seemingly due to lessened density of the tissues of face and lips. 
Some of the measurements seemed altered for the better. The 
teeth could be separated 4.5 cm. The anteroposterior movement 
in the lower jaw beyond the margin of the upper teeth was from 
7 mm. to 11 mm. The teeth seemed to be less widely spaced. 
The circumference of the head was 60.5 cm. Other slight 
measurable alterations were made out, which possibly lay within 
the margin of error, so that it would be unjust at this early date 
to lay emphasis upon them. Before the operation my assistant, 
Dr. G. J. Heuer, had made an excellent plaster mask of the 
head and casts of the hands, which will enable us to make accurate 
comparative measurements in the future. 

There had been no headache since the operation, very slight 
photophobia and only an occasional slight puffiness of the hands 
—much less than formerly. The speech still remained somewhat 
thick and the patient had no subjective consciousness of any 
diminution in the size of the tongue comparable to that which 
had occurred in the soft parts of the hands. There had been no 
nasal discharge. He was troubled only by the loss of the sense 
of smell, which had cut him off from the enjoyment of certain 
flavors. He had given up smoking, and now chews tobacco, 
and no longer cares for coffee. He had gained ten pounds in 
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weight, but we trust that the amount of anterior lobe removed 
was not sufficient to produce symptoms of physiological deficiency. 

The histological examination of the fragments of anterior 
lobe removed correspond with what we regard as a condition of 
glandular activity—a matter to be reserved for a forthcoming 
communication. 

The photographs (Figs. 7 and 10) show the absence of any 
operative deformity. 


5. Operative Methods——The various routes which 
have been suggested as available for an approach to the hypo- 
physis are too well known to surgeons to necessitate or justify 
their being reviewed here, nor is it the purpose of this paper 
to do so.* There are, however, certain points in regard to 
these procedures in general on which a personal comment 
may be called for. 

In the first place, most, if not all, of the operations in the 
past have been done for tumors originating in the gland itself 
or arising in its immediate neighborhood. ‘These tumors, as 
I have endeavored to show, may be associated with evidence 
of hyperfunction, as in acromegaly, or, in patients showing 
the syndrome of Frohlich, with hypofunction. In the pres- 
ence of a tumor the main surgical indication is of course the 
removal of the growth, with preservation of some of the 
normal gland if possible, and if the tumor happens to lie well 
above the sella turcica so that it is visible from the side, the 
most natural method of approach is that which has been fol- 
lowed by Horsley in his series of cases; namely, a temporal 
and intracranial route. I have attempted to follow this route 
in the case of an adult woman with all the characteristic local 
symptoms of hypophyseal tumor, accompanied by great adi- 
posity and amenorrhcea (hypopituitarism). Though the 
infundibular region was easily brought into view the tumor 
did not project above the dural margin of the clinoid processes, 








* Comprehensive reviews of the purely surgical aspects are to be 
found in the “ Sammelreferat,’ by Ernst Venus, in the Centralbl. f. d. 
Grenzgeb. d. Med. u. Chir. of this year, and in Proust’s article “La 
chirurgie de l’hypophyse,” in the Journal de Chirurgie, 1908, vol. i, p. 665. 
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and further investigation would have been foolhardy. The 
patient refused a subsequent transphenoidal operation which 
was proposed. 

Nevertheless, in all of our experimental canine operations 
we have successfully used this intracranial method, combining 
it with a generous opening over the opposite hemisphere to 
allow for the important principle of cerebral dislocation; for 
with this precaution the temporal lobe on the side of the 
approach can be elevated without danger of compression or 
risk of cortical injury, since ample room for the necessary 
manipulations is allowed by the protrusion of the opposite 
hemisphere through the overlying defect in bone and dura. 
By this procedure the canine gland can be lifted out of its 
shallow envelope and, dangling in plain view, can be dealt 
with as desired. This, unfortunately, is not true of the human 
gland, and the temporal operation in all probability must 
remain restricted in its use either to those cases in which a 
benign tumor (¢.g., of the teratoma type described by Hecht 
and myself) or a hypophyseal cyst projecting into the in- 
fundibular region, can be brought into view and attacked from 
the side. It may prove useful, therefore, as in the case just 
cited, as a preliminary measure to be used for orientation of 
the growth before the final plan of attack is decided upon. 

If, on the other hand, the lesion occupies the sella turcica 
and is confined within an intact though possibly distended 
pocket of dura, an approach from one side, as so many have 
pointed out, is most hazardous, if not well nigh impossible; 
and it is in these cases that the transphenoidal operations 
naturally become the ones of choice. In some instances, 
indeed, as in the case described by Erdheim, the tumor may 
actually project into the sphenoidal cells rather than into the 
cranial chamber. All operations, however, which open up the 
cranial base after traversing the nasal fossa are prone to be 
followed by meningeal infection, and this as much as any- 
thing else has been the element which has deterred surgeons 
from eager acceptance of Schloffer’s operation. After all, 
by whatever method of approach they may be attacked little 
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can be expected of an operation for an epithelial tumor of 
the gland, beyond the temporary palliation of pressure symp- 
toms, for at best their removal from this inaccessible region 
must be fragmentary and incomplete. 

Now, leaving the tumor question aside and considering 
the probability that surgeons may be called upon in the future 
to treat certain of the conditions associated with alterations 
in the pituitary gland which are not necessarily accompanied 
by great enlargement, there can be but little doubt that 
the transphenoidal route will be most often followed. Of the 
various modifications of this operation a direct median ap- 
proach through the nose is not only far less mutilating than 
any other midline operation, such, for example, as the inter- 
maxillary or bucconasal procedure suggested by Gussenbauer 
and Konig, but also possesses the advantage over any lateral 
route, whether transmaxillary or intranasal, in the lessened 
likelihood of missing the situation of the mesially placed 
gland. The important factor seems to me to be a direct extra- 
cranial midline approach by the shortest possible route. 

There are a number of modifications of Schloffer’s nasal 
procedure, with either a mesial or lateral reflection of the 
nose, with or without opening of the frontal sinuses and with 
or without removal of more than the median septum and 
cells of the cthmoid. Schloffer in his first case deflected the 
nose to the side, sacrificed the internal wall of the orbit as far 
as the optic nerve and likewise the internal wall of the maxil- 
lary. As has been true of the attempts to reach the Gasserian 
ganglion, more heroic measures have naturally been employed 
in the earlier operations than have since proved necessary, 
and the method first carried out by Schloffer will doubtless 
undergo as many modifications at the hands of subsequent 
operators as the Hartley-Krause operation has undergone. 
For a time presumably no two individuals will approach the 
gland in exactly the same way, and whether it is desirable to 
combine, after the method attributed to Giordano, a tem- 
porary osteoplastic resection of the anterior wall of the frontal 
sinuses together with the osseous portion of the nose, or indeed 
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whether this is practicable in conditions other than acro- 
megaly, in which the frontal sinuses are apt to be enlarged, 
must be left for future determination. 

Hesitation to accept the transphenoidal operation on the 
grounds of possible meningeal infection will be lessened in 
the future in view of Crowe’s discovery of the rapid appear- 
ance of formaldehyde in the cerebrospinal fluid after the 
administration of urotropin * 





a matter which is of impor- 
tance not only in all of these transphenoidal operations but 
in cases of basal fracture or in other conditions in which 
infection of the meninges is threatened. 


*S. J. Crowe: On the Excretion of Hexamethylenamene in the 
Cerebrospinal Fluid. The Johns Hopkins Hospital Bulletin, 1909, vol. 
XX, p. 102. 





LIGATION OF THE THYROID VESSELS IN CERTAIN 
CASES OF HYPERTHYROIDISM. 


BY CHARLES H. MAYO, M.D., 


OF ROCHESTER, MINN. 
Surgeon to St. Mary’s Hospital. 


THE surgical treatment of hyperthyroidism has appar- 
ently become accepted as a promising procedure for the relief 
of a most serious condition, notwithstanding the fact that 
many cases recover spontaneously or are cured by medical 
treatment. 

Much of the fog which surrounded the early-day knowl- 
edge of this subject was due to a nomenclature which labeled 
the syndrome of symptoms with the names of various men 
who more or less perfectly described the condition. The 
earlier cases and those presenting irregular symptoms were 
unfortunate in being denied a classification. They were 
pseudo or fruste until they corresponded to those mentioned 
by Graves or Basedow in description of the disease as a fin- 
ished product. 

That this change from medical to surgical care is based 
upon rational grounds is evidenced by reports from the labora- 
tories of the surgeons doing the greatest number of opera- 
tions for goitre—from the clinics of Kocher, Halsted and 
many others, including our own. These reports not only 
show the improved condition of the patients operated upon, 
but they are very uniform in the stated changes occurring in 
the thyroid in such cases, especially as to the apparent cell 
activity which seems to be essential to excessive secretion. 

The thyroid gland is often small or but little enlarged as 
compared to simple goitres, and in fact often resembles them. 
It received less attention from pathologists than the heart or 
nervous symptoms, and a more careful examination was made 
of other and associated organs than of the thyroid. As the 
treatment of the condition was symptomatic it was changed 
from time to time as new remedies were added to therapeutics. 
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The early surgical experience in Basedow’s disease was 
unfortunate in the high mortality incident to the delayed 
surgery, complications and degenerations of essential organs 
often preventing a cure. Most of the operations were made as 
a last desperate resort after obvious failures of many forms of 
medication and other methods of treatment. 

While surgery of hyperthyroidism has taken a most promi- 
nent position in the treatment of exophthalmic goitre, it has 
advanced along various lines. (1) By operating upon the 
gland itself by extirpation of a varying amount. (2) By 
reduction of its blood supply from vessel ligation—arterial 
alone, arterial and venous, and venous alone. (3) By opera- 
tion upon distant organs, especially the pelvic in women. (4) 
By extirpation of the cervical sympathetic ganglions, and (5) 
more recently the injection of cytolytic serum has been added. 

Greater operative experience upon cases of hyperthyroid- 
ism has led to a great reduction in the mortality. This has 
come about through many changes, i.e., earlier operation, 
better operative technic, more careful preparation of patients, 
choosing the operation to suit the case, and the graduated 
operation. 

The anastomosis of circulation in the thyroid is very free. 
When we consider that this circulation is so extensive in pro- 
portion to that of the brain, that the vessels arise from points 
closely associated with that of the brain, with a blood supply 
which cannot be destroyed except by deliberate act, and that 
it has free venous return, had we no knowledge of its function 
we could still easily understand the importance of the organ. 

The earliest ligation of vessels as an operation for the 
relief of goitre is credited to Wolfler. Our experience with 
this procedure covers over 200 operations, and with the results 
obtained by this method we consider that the ligation of cer- 
tain thyroid arteries and veins, and at times a portion of the 
gland, seems indicated in some cases of hyperthyroidism. 

First, in those suffering from mild symptoms of hyper- 
thyroidism, and those in whom the diagnosis is made early, 
possibly before the less important eye symptoms or even goitre 
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is present. In cases which are hardly severe enough to war- 
rant a thyroidectomy, the ligation of the vessels will often 
produce a cure in a few weeks with but little risk and without 
the necessity of special medication. 

Second, ligation is indicated in that larger group of acute, 
severe exophthalmic goitres, and in the chronic and very sick 
patients, who, having exhausted all forms of treatment are 
now suffering with various secondary symptoms—dilatation 
and degeneration of the heart, fatty liver, soft spleen, diseased 
kidneys which have resulted from the chronic toxines as seen 
in the later stages of Graves’ disease—changes which after all 
are the final cause of death. This operation is of particular 
value in those cases with a marked pulsation and peculiar thrill 
of the superior thyroid arteries. 

All severe cases of hyperthyroidism when suffering from 
cedema, ascites, dilatation of the heart, diarrhoea, gastric crisis 
of vomiting, should be under observation for a short time at 
least, and some of them for a considerable period of time to 
improve their condition if possible, before even a ligation be 
attempted. There is a time in the progress of these cases 
when terminal degeneration of essential organs has advanced 
so far that they are no longer curable. When surgery is 
applied as a last resort it may be pessible by using some special 
great dexterity and care, to remove part of the gland without 
an immediate fatal result. While the disease may be checked, 
these patients are seldom sufficiently benefited to warrant the 
immoderate risk of an extirpation. On the other hand, at such 
times matty cases which have at first appeared to be unfavor- 
able subjects, will so far improve under symptomatic treat- 
ment aided by rest, hygiene, X-ray, etc., as to become suitable 
operative subjects at a later period. It is in this class of 
cases where ligation as a preliminary procedure is of great 
value. The relative safety of ligation as compared with that 
of thyroidectomy may lead the operator to accept as surgical 
risks patients so far advanced in the disease as to have but 
little prospect of cure. In operating upon these cases the 
surgeon should use his judgment as to the time and method of 
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operation, and the anzsthetic to be used, from observations 
according to the improvement manifest under preparatory 
treatment. 

Anesthetic—The choice of an anesthetic must be left to 
the individual surgeon, but the immediate surroundings and 
the ability of the assistants may often modify conditions. 
Some surgeons like the use of chloroform, others gas and 
oxygen. We prefer ether on the open mask. Occasionally 
there are advanced cases in which we use local anesthesia— 
one-tenth of one per cent. solution of cocaine in normal salt 
solution—beneath the skin, to create cedematous tissue. A 
hypodermic of morphia sulphate gr. */, and atropine solution 
1/,o9 is given thirty minutes before general anzsthesia is used. 
The more restless, nervous and hysterical patients do well 
1/509 tO 1/459 One hour preceding 
the operation with local anzsthesia. 

Operation.—A transverse incision gives the best working 
space as well as the least disfiguring scar. It is made two and 
a half inches in length, crossing the central part of the thyroid 
cartilage. The incision should be made in a natural skin 
crease if possible and should include the platysma myoides, 
this one incision being better than two lateral. The inner 
border of the sternomastoid is tracted laterally. This exposes 
the omohyoid muscle which is tracted up, and in toward the 


with scopolamine morphia 


midline. Beneath this muscle is the upper pole of the gland 
with the superior thyroid artery and vein. 

The ligating material is linen passed by an aneurism 
needle. Should a vein be pierced and a hemorrhage follow 
the placing of the ligature, it is tracted upon, and a second loop 
is passed around including more tissue. In most cases this 
is preferable to a more generous incision with freer dissec- 
tion. The veins are purposely included to secure venous 
obstruction, the free anastomosis within the gland capsule 
making this of advantage. One need not fear the ligation of 
a nerve in this location, as the inferior or recurrent laryngeal 
is below. The wound is closed by a subcuticular suture 
without drainage. 
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The location of the ligation at the pole of the gland is 
important, as in one of our cases in which the superior thyroid 
arteries had been previously ligated at a point where they were 
given off from their origin at the external carotid, there was 
but partial and temporary relief. At the second operation we 
found a reversal of the circulation in the large inner branch 
anastomosing with the inferior thyroid, and in the upper part 
of the gland the circulation was but little reduced. 

The after-care of these patients is according to the sever- 
ity of their symptoms. Rest in bed, slow saline by rectum 
often repeated. Patients will usually absorb several quarts 
of the solution within twenty-four hours, but should they be 
subject to diarrhoea the rectal saline may not be possible. In 
such cases, if from the severity of the symptoms it is espe- 
cially desirable to use salines, they are given subcutaneously. 

Most of the patients are in a serious condition when 
operated upon, and a few develop very alarming symptoms. 
For these scopolamine can be given in doses varying from 
1/599 to 1/159 to control the great muscular restlessness, and 
injections of strophanthin and digitalis may be used with 
caution. Adrenalin will slow the pulse but should be used 
with care at this time because of the strain upon the heart 
muscle. Camphorated oil 10 to 15 minims hypodermically is 
a useful stimulant. An ice-bag over the pericardial region is 
of benefit. The danger after operation continues for several 
days in the more severe cases. 

Not only is the body charged with excessive secretion but 
as the gland contains at the time of ligation much secretion 
for absorption, therefore the general progress of these cases 
toward recovery is not so rapid as where a definite quantity 
of the gland tissue can be removed. 

In the large hard glands of hyperthyroidism where some 
reversion has occurred with colloid deposit, ligation is not 
indicated. 

The changes in the gland after ligation are most inter- 
esting. There is a change from the great increase in cell 
development back to a condition of simple goitre. This is 
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produced by a simple exfoliation of cells and does not resemble 
the degenerative changes which are found in the glands re- 
moved in the late stages of Basedow’s, or those in which 
serum treatment has been used. In both of these there is a 
true cytolysis or chemical destruction of the cell. 

Five hundred and eighty patients suffering from hyper- 
thyroidism or exophthalmic goitre have been operated upon 
at St. Mary’s Hospital. Of these 225 were ligations of the 
superior thyroid arteries and veins. A number of these liga- 
tions have been made too recently to base observations upon 
except as to the immediate risk of operation, which is about 
2 per cent. in deaths occurring within a few days. Ten of 
these cases were operated upon too late and did not improve, 
but continued in their downward progress, dying in from 
eight to ten months later of their disease. In these deaths is 
included a case of pernicious anemia. 

\We now have full records of 138 cases which were ligated 
sufficiently long ago to make their report of value. 

There were I2 cases of ligation of the remaining superior 
thyroid artery and vein following thyroidectomy of the larger 
lobe and isthmus, the primary operation being followed by 
relapse after one or several years with growth of the remain- 
ing lobe. 

Twenty-eight cases of thyroidectomy followed the ligation 
of both superior thyroid vessels. Although all of them were 
very severe cases at the time of ligation, there was no mor- 
tality from the second operation. 

In cases of ligation without thyroidectomy the results 


were as follows: 


Cases 
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Cases of questionable exophthalmic goitre, no improvement... 9 


Of this latter type there are two classes: (1) Some pecu- 
liar cases of myocardial trouble, and (2) those in which the 
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nervous symptoms predominate. Both classes are associated 
with other symptoms of hyperthyroidism. It is possible that 
in some of these the symptoms come from changes in other 
ductless glands, especially the suprarenal; as yet they remain 
to be better described. 

While many patients reported indefinite gain in weight, 
there were 68 cases in which an accurate report was given, 
showing that 62 patients gained an average of 2012 pounds 
from three to five months after operation. If cases were 
excluded that were about normal weight at the time of opera- 
tion the average gain would exceed this. Six patients lost an 
average of 6 pounds. Most of these were but little reduced at 
the time of operation. 

In the majority of cases the ligation is made as a definite 
step in a graduated operation to reduce excessive secretion of 
the gland, and some of the reported cases are yet to be operated 
upon for the removal of part of the gland as a secondary pro- 
cedure. Some of the patients in this series consider themselves 
too well at present to undergo another operation, and will 
probably do so only under the stress of a relapse of their symp- 
toms, when it may be advisable to ligate the right inferior 
thyroid artery as a second step toward thyroidectomy. We 
found this procedure of value in nine cases. On several oc- 
casions, because of the various seemingly urgent reasons in- 
volving the safety of the patient, we deemed it advisable to 
convert a thyroidectomy into a ligation of vessels. 
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THE SIGNIFICANCE OF THYROIDISM AND ITS 
RELATION TO GOITRE.* 


BY JOHN ROGERS, M.D., 
OF NEW YORK, 


Surgeon to the Gouverneur and St. Francis Hospitals. 


In April, 1905, the first patient suffering from Graves’ 
disease was treated with the specific antithyroid serum pre- 
pared by Dr. S. P. Beebe in the laboratory of the Cornell 
Medical College. During the course of the following year it 
became apparent that this antiserum was not beneficial for all 
cases, and other organic products, to be referred io later, 
were introduced, and in the comparison of the results obtained 
by the use of these different substances and by the ligation of 
one or more of the thyroid vessels or extirpation of a greater 
or less amount of the gland much valuable information has 
been obtained. Four hundred and eighty cases representing 
all stages and varieties of thyroidal disease have thus come 
under my personal observation for a greater or less length of 
time, and Dr. Beebe has records of about as many more who 
have been treated with his laboratory products by many other 
physicians. In my series approximately 15 per cent. have been 
cured of all traces of their disease; some I0 per cent. have 10 
abnormal subjective symptoms but still retain signs generally 
of goitre—less often of exophthalmos or other indication of 
their disorder noticeable to the trained observer; about 50 per 
cent. have been improved to a greater or less extent, which 
usually means that after a month or two of treatment, with 
alleviation of symptoms, the patients have passed from obser- 
vation and may at present be better or worse than when last 
seen ; about 17 per cent. have failed to show any improvement 
and 8 per cent. have died from the natural progress of their 
disorder, in which class there must be included two cases 





*Read before the New York Surgical Society, November 24, 1909. 
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occurring early in my experience, one of which perished within 
eighteen hours after operative removal of one lobe and the 
isthmus of the thyroid and the other within seventy-two hours 
from an acute exacerbation of the pre-existing thyroidism 
apparently caused by the injection of antithyroid serum at too 
frequent intervals. These statistics emphasize the gravity of 
the prognosis of what is commonly believed to be a benign 
affliction and are the more sinister in that so-called thyroidal 
disease seems to be becoming more prevalent, at least in the 
hospital wards in this city. In this whole series there have 
been observed only three cases of malignant disease of the 
thyroid, and these were inoperable when first seen. 

In the attempt to elucidate the manifestations of patho- 
logical physiology there are to be considered, first, the natural 
history of the diseased process; then the effects upon it of 
more or less specific therapeutic interference, or measures 
which more or less obviously affect the organ or organs known 
or supposed to be at fault; and, lastly, from the data thus 
derived there remains the proof of the theory of the diseased 
process by its reproduction experimentally in animals, an 
achievement which has not as yet been accomplished,—but if 
the hypothesis which can be constructed chiefly from clinical 
data is correct, the experimental evidence should be obtainable. 

Typical exophthalmic goitre usually begins insidiously and 
may pass through the stage which is generally conceded to be 
dependent upon an excess of thyroid secretion, to terminate 
in myxcedema or a condition dependent upon an insufficient 
amount of secretion. As the symptoms which are produced by 
well recognized disease of the thyroid gland vary so greatly 
in different cases, it is advisable to trace the whole process 
clinically from beginning to end. 

Incipient Stages of What May be Later Exophthalmic 
Goitre—At the outset there is almost always a history of 
more or less prolonged mental and physical strain. There 
is an insufficient amount of sleep and rest and an excess of 
worry and cerebral excitement combined at the same time 
with marked physical effort. Common examples are a wife 
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caring for a sick husband or a mother for her child in a pro- 
longed illness. Often it is a young girl who at a period of 
maximum growth and development is forced to study early 
and late or to take a wage-earning position under trying cir- 
cumstances; or there is a history of one or more surgical 
operations or some severe infectious disease before the onset 
of the disturbance. The first symptoms noted are those of 
simple over-fatigue and perhaps of anemia, although the 
hemoglobin may be only slightly below the normal percentage. 
There is delay and difficulty in getting to sleep, or a consid- 
erable insomnia; the appetite falls off and there is some con- 
stipation ; the cerebration is over-active but not capable of sus- 
tained effort, and an irritability of temperament or melancholic 
ideas which are not inconsistent with the usual surroundings, 
may appear. About this time considerable muscular weakness 
is evident and is naturally ascribed to the insufficient sleep or 
to the unusual strain under which the patient is passing; but 
throughout the disease this muscular weakness, sometimes 
described expressively as extreme “fatiguability ” is very char- 
acteristic and often belies the general appearance of good 
nutrition. With this there is some dyspnoea on exertion; but 
a more evident sign is the “thumping,” over-acting heart, 
which is most likely to be felt at night on going to bed. 
Tachycardia is usually intermittent at first and occurs after 
any slight exertion, and so is often overlooked or ascribed to 
the wrong cause. Later it becomes more frequent and is felt 
without appreciable reason, though some emotion combined 
with indigestion may be apparent on close inquiry or observa- 
tion. Constipation and intestinal fermentation with coincident 
palpitation or “ throbbing ”’ heart and some insomnia, are such 
common complaints that they may be thought unworthy of 
notice, but they differ only in degree from the similar and 
more serious manifestations which are evident later when the 
disease has become fully established. Only in that later period 
the intestinal disturbance has more often the form of frequent, 
partly formed or loose stools, or of diarrhcea; but throughout 
the whole progress of events there appears to be a somewhat 
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vague and yet distinct connection between the emotions or 
central nervous system, the heart, or vasomotor apparatus, the 
digestive tract,—and in this the liver must be extremely impor- 
tant, and the muscles. The participation of the thyroid gland 
in the disturbance at this stage can only be inferred by the 
marked if not always beneficial results consequent upon the 
administration of thyroid substance and by the unmistakable 
symptoms which will appear later if the disease is allowed 
to take its usual course. 

The incipient period of greater or less nervous and physical 
exhaustion, with its insomnia, loss of appetite, indigestion and 
fermentation, constipation, occasional or constant rapid heart 
action and subjective sensation of heart “thumping” and the 
mental excitability or nervousness, may terminate under 
common sense and hygienic treatment in complete or partial 
recovery, or after weeks or months under less favorable cir- 
cumstances, in typical exophthalmic goitre. 

That the disease does not always seem to begin as above 
indicated, need not be contradictory of the general principle 
that it starts as a disorder of nutrition: it sometimes, for 
instance, is first noted after a severe infection like typhoid 
fever or tropical malaria. Rarely it seems to arise suddenly 
and from traumatism or extreme emotion, as after a runaway 
or automobile accident or after the receipt of distressing news. 

Under the first of these conditions the explanation neces- 
sary for establishing the unity of apparently dissimilar causes 
must lie in the fact that the mechanism of resistance to bac- 
terial infection undoubtedly taxes nutrition to the utmost, and 
the only wonder is that exophthalmic goitre is not a more fre- 
quent sequence, for the seeming participation of the thyroid 
in the defensive process will be indicated later. 

A sudden origin of fully developed Graves’ disease, how- 
ever, is not so readily accountable, and involves a belief that 
it must have existed in a latent or unrecognized form for 
some time previous to the plainly evident manifestations, or 
that the thyroid must have possessed some inborn or acquired 
weakness to permit the perpetuation of symptoms which may 
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occur normally as a transient phenomenon attendant upon 
extreme nervous and physical fatigue; the sudden appearance 
of typical symptoms and their speedy subsidence is evidently 
possible. The indefinite continuation which constitutes the 
phenomena of Graves’ disease must, however, presuppose a 
preliminary masked stage or a previously weakened or in- 
herently poor thyroid acting for some time to its fullest capac- 
ity and then suddenly over-taxed. Why some manifestly 
incipient cases, like the “ overtrained ” athlete or overworked 
school girl, should recover under simple hygienic measures, 
while others, in spite of this care, progress to the typical 
chronic disorder and perish directly or indirectly from it, 
remains to be considered. The most obvious explanation lies 
in the degree of severity to which the incipient stages have 
advanced and the inborn vitality or character of the organ 
which appears chiefly at fault. 

That the disease may apparently develop suddenly is 
nevertheless conceded; but an attempt has been made in the 
above to show that this suddenness of onset is more apparent 
than real, and when other explanations fail to provide for this 
variation from the usual slow onset attended or caused by 
disorder or deficiency of nutrition, an inborn weakness of the 
thyroid must be seriously considered to account for its patho- 
logical physiology. 

The Symptoms of Exophthalmic Goitre in the Early 
Stages.—The prominent symptoms of exophthalmos, goitre, 
and tachycardia, especially the first two enumerated—from 
which the expressive designation of the disease is derived, 
vary so much in different cases and even in the same case at 
different periods, and are so little characteristic of the most 
dangerous type of the disorder, that the term thyroidism is 
suggested and will be employed here as being much more 
comprehensive and less liable to induce error in diagnosis. 
For in all the various manifestations of this process the thyroid 
gland seems to be the key to the situation; and unless the 
effects of thyroid feeding may be so considered, no one sign 
is pathognomonic of the thyroidal participation. Therefore, 
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exophthalmos and goitre at least must not be understood as 
at all necessary to establish the diagnosis of thyroidism, and 
reliance must be placed upon less noticeable symptoms. Among 
these a certain degree of intermittent or constant tachycardia 
and general vasomotor irritability with sudden cutaneous 
flushing under the slightest excitement are very constant, as is 
thumping” at such 
times. The peculiar muscular weakness which often belies the 
appearance of good health, is also very noticeable in all forms 
of thyroid disorder. Quick, jerky movements of the extremt- 
ties, a sign which may be dependent upon the muscular weak- 
ness as well as upon the nervous excitability, and the fine 
tremor in the stiffly extended fingers, are quite noticeable. 

In these early stages the susceptibility of the patient to 
heat and the tendency to perspiration is in striking contrast to 
the dry skin, cracking nails and dread of cold, which are 
some of the most constant signs of a beginning insufficiency 
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of the thyroid or myxcedema. Insomnia, morning headache, 
an appetite out of proportion to the evident illness and a thirst 
for water which increases with the intensification of the dis- 
eased process, generally precede and accompany the exoph- 
thalmos and the goitre. When the disorder is of the severe 
type there is always a temperature of 99° to 100° F., and as 
it becomes more intense the temperature rises. The charac- 
ter and color of the stools is also significant, not of 
thyroidal disease, but of the organs which become involved 
in the progress of the disturbance. For with exacerbations 
or with intensification of the typical Graves’ symptoms the 
movements from the bowels become light-colored and diar- 
rheeic. The blood seldom shows more than slight anemia, but 
there is almost always a lymphocytosis which is somewhat 
proportional to the severity of the symptoms, and the urine 
regularly contains an amount of kreatin which varies in 
the same way and increases with the severity of the thyroidism 
in this period. 

The early or mild symptoms of exophthalmic goitre may 
continue for months or years and spontaneously or during or 
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after pregnancy, or, under some form of treatment, gradually 
disappear until complete recovery has occurred. But recovery 
never takes place suddenly or even rapidly. Restoration to 
the normal condition always, like the beginning of the patho- 
logical process, requires a considerable period of time. Rarely 
the early stages pass within a few days into the toxzemic stage 
with high temperature, quick, labored respiration and rapid 
pulse with irregular, tumultuous action of the heart. There is a 
dry tongue, nausea, vomiting and diarrhoea and often extrava- 
sations of blood in various parts of the body. The whole 
picture is one of a violent septicemia or septic intoxication 
with vasomotor, nervous and gastro-intestinal symptoms pre- 
as Dr. W. G. Thompson has pointed out— 
is not unlike that of malignant endocarditis, for which it is 
frequently mistaken, particularly if neither exophthalmos 
nor goitre are perceptible. In their absence the diagnosis must 
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generally be made on the history and by careful exclusion; 
but in the toxzemic stage it is evident that the liver is involved 
along with the gastro-intestinal tract, for this organ is usually 
enlarged and sometimes reaches two or three finger breadths 
below the ribs and is tender and painful and there may be 
perihepatitis. These patients also complain bitterly of pain 
referred to the epigastrium. It may or may not have to do 
with the liver, but seems to be in direct proportion to its 
enlargement and tenderness. If death occurs it will be pre- 
ceded by a rising temperature, vomiting, diarrhoea, headache, 
and delirium and stupor. Rarely there may be a gradual 
subsidence of the symptoms and, as after the mild early stages, 
the patient will pass into the chronic form of the disease. 
Chronic Exophthalmic Goitre, or Chronic Thyroidism—. 
In this stage the exophthalmos and goitre are more constant 
and pronounced than in the early stages; but even if one or 
the other or both should be absent the diagnosis ought to be 
evident from the vasomotor and nervous irritability and the 
muscular weakness. In this period, however, there gradually 
appear some lesser symptoms which sharply contrast with 
those in the earlier stages. The skin instead of being con- 
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stantly moist becomes more and more dry and perspiration, if 
present at all, is only noted after exertion or excitement. 
There is less complaint about heat and more about cold. The 
constant thirst so marked at the outset decreases and the 
appetite is not so good. A marked pallor often showing a 
brownish or yellowish tinge succeeds the usual flushed appear- 
ance of the early period of the disease. Some cedema of the 
eyes may occur, or puffy swellings which come and go in the 
skin and subcutaneous tissue about the eyelids and face, or 
in the supraclavicular region, or in the fingers, and stiffness 
of the hands is felt; there is also a tendency to nosebleed, and 
subcutaneous ecchymoses are produced by the slightest trau- 
matism. The tachycardia gradually lessens but may be pro- 
nounced at times, especially after any slight gastro-intestinal 
disturbance or fatigue, or at the menstrual period, or without 
appreciable cause. Some tension appears in the radial pulse 
and may become marked. The tremor and nervous irritability 
become less and less noticeable but are usually apparent during 
emotion or fatigue and absent in periods of quiet. 

The exophthalmos is so extremely variable, and it is so 
often absent even in cases which are severe and otherwise 
typical, that one is almost forced to believe exophthalmos to 
have an origin from some other organ or group of organs 
and to be only indirectly connected with the thyroid. The 
goitre in the chronic period instead of being soft and smooth 
in outline becomes more and more dense, nodular and hard, 
and generally shrinks in size. The temperature is constantly 
below and not a trifle above the normal point. The blood 
examination shows only a simple anemia, which may be con- 
siderable; but there is no excess of lymphocytes or small 
mononuclear leucocytes, and the urine is generally normal 
and contains no excess of kreatinine, but there may be occa- 
sionally some albumin. The psychoses which sometimes 
appear in patients showing the symptoms of Graves’ disease, 
occur in this later chronic stage and suggest a disordered 
nutrition of the nervous system rather than an intoxication. 
The mental disturbance is somewhat peculiar and not readily 
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classifiable, and while there may be pronounced delusions they 
are not consecutive and persistent. The mentality is rather 
wandering or vague and of erratic purpose. Also, these 
psychoses are more common in asthenic weakly or poorly 
nourished individuals, and if improvement in general nutri- 
tion can be produced they may subside or disappear. 
During the late chronic period, with approaching myx- 
cedema the weight may improve but the strength persistently 
remains poor or deteriorates, and at any time severe or fatal 
exacerbations of toxemic thyroidism may occur, and are 
apparently often brought about by unusual nervous and phys- 
ical strains. Gastro-intestinal disturbance, with light or clay- 
colored stools and constipation, later followed by diarrhcea, 
seems, however, a more frequent cause or accompaniment of 
the severe exacerbations in this stage than in the early periods 
of the disease. The toxzmia shows the same nervous and 
vasomotor irritability as in the earlier periods, but the fever 
is much less and the advance towards the fatal termination 
is slower and apt to be attended by cedema of the legs or 
ascites or general anasarca. A few of these patients may 
even improve at this stage and then suddenly drop dead in 
syncope, especially if the goitre has become inelastic, hard 
and nodular. Sooner or later—the time seems dependent 
upon the severity of the process—there always develops some 
enlargement of the liver. At first this organ will perceptibly 
vary in outline from day to day or from week to week with 
exacerbations and remissions of the general condition. The 
increase in the size of the liver occurs at first quite rapidly, 
and with this there is pain so that one is forced to believe in 
a localized and very marked congestion. Then if there is a 
subsidence in the tachycardia, nervousness, and gastro-enteric 
disturbance, the lower border of the liver may approach the 
costal margin by one or two finger breadths in as many days, 
with relief of the pain; but this hypertrophy is almost sure to 
recur. It marks, I think, the beginning of the end, as after it 
has once appeared I have never known such a case to recover, 
though life may be prolonged some weeks or even months. 
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This enlargement is generally regarded as caused by conges- 
tion dependent upon blood stasis and cardiac failure. But it 
often occurs without manifest insufficiency of the heart, and 
hence is probably due to reasons other than circulatory. It 
is enough, however, to note here that the liver sooner or later 
becomes involved in the diseased process. 

Myxedema Stage.—If the patient survives the dangers of 
the chronic stage of exophthalmic goitre, the nervous and 
vasomotor irritability and exophthalmos become gradually 
less and less noticeable until they disappear. The goitre, 
however, may persist or rarely enlarge, but the muscular 
weakness slowly increases until the head may drop forward 
and rest with the chin on the sternum and complete helpless- 
ness supervenes. The peculiar pallor of the skin, often with a 
slight flush over the malar bones, the puffiness about the eyelids 
and lips, the dense cedema—especially in the lower extremities, 
the mental torpor and the slow pulse and the anzmia, all 
constitute a picture too well known to require repetition. But 
the myxcedema following Graves’ disease usually leaves some 
traces of the original disorder and only occasionally is of the 
classical type of congenital or unknown origin and of slow 
development. Some sign of exophthalmos may persist or the 
slow pulse may show brief periods of rapidity, and there is 
very commonly more or less indigestion—generally of the 
fermentative type. Occasionally there may be attacks which 
look very much like a gall-stone colic, with nausea or vomiting 
and light or clay-colored stools, and I have known at least 
one of these cases to have undergone exploratory laparotomy 
with entirely negative results. 

The prognosis of the myxcedema, or myxcedematoid con- 
dition, following thyroidism or exophthalmic goitre, is also, 
I think, more unfavorable and less amenable to treatment that: 
is the variety of spontaneous or unknown origin. Some of 
these cases suffer much from lipomata in various parts of the 
body, and indeed there is much which is suggestive of, if not 
identical with, the disease called adiposis dolorosa. In gen- 
eral it may be said in conclusion that all cases of exophthalmic 
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goitre which do not recover spontaneously or under treatment, 
during the early typical or early chronic stages, or which do 
not perish in these periods from exacerbation of thyroidism, 
finally die with an atypical myxcedema. 

This brief review of the natural history of the disease 
suggests an apparent origin in over-strain and coincident or 
consequent malnutrition, and that the thyroidism which fol- 
lows may have some elements of a protective or compensatory 
mechanism which has become perverted and harmful. Also 
that its tendency is towards indefinite continuation, and in a 
manner the disease seems self perpetuating. 

The not infrequent exacerbations of the process are appar- 
ently brought about by over-strain or by incidental infections, 
like tonsillitis, and are accompanied by more or less marked 
digestive disturbances, as is the case in the beginning. 


SIMPLE GOITRE. 


Simple goitre or hypertrophy of the thyroid gland is 
usually considered to be a disorder which is entirely distinct 
from Graves’ disease and to represent a totally different 
pathological process; but there are many reasons for doubting 
this conclusion and for suggesting something of the same 
pathological physiology at least in the origin of both exoph- 
thalmic and simple goitre. In the first place the family his- 
tories of these cases show a very distinct prevalence of both 
conditions. The predisposition to goitre, like tuberculosis, is 
very often traceable through several generations, or it appears 
in several members of a family, and though distinct Graves’ 
disease may occur only occasionally and as an exception in 
these individuals, goitre without any apparent systemic dis- 
turbance may be a family peculiarity. This, if it indicates 
anything, only suggests an organ of congenital weakness. 
The hypertrophy is at first soft and symmetrical and is most 
often noted at about the period of puberty and at the meno- 
pause, and is much more common in women than in men and 
in subjects who are not robust though they may appear stout 
and well nourished. The “ nervous” element, as in the exoph- 
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thalmic form of the enlargement, is generally quite noticeable, 
and individuals with goitre are usually very susceptible to 
favorable or unfavorable surroundings. Given the causes 
which apparently produce exophthalmic goitre—namely, a 
combination of nervous and physical strain—and_ these 
patients with simple symmetrical goitre are very prone to 
suffer with more or less typical thyroidism, which may sub- 
side or continue indefinitely. The unfavorable hygienic cir- 
cumstances which accompany the development of simple goitre 
and the period of life are also the same as those which precede 
Graves’ disease or the exacerbations of the process. 

There is another group of cases in which the goitre seems 
to be of the same character and to arise in the same way but 
later, under favorable conditions, instead of entirely disap- 
pearing, does so only in part, and more or less of the gland 
remains enlarged and gives the physical signs of a circum- 
scribed, tense, elastic cyst. Then, under emotion, excitement 
or physical strains, this will temporarily swell, and coin- 
cidentally there will be more or less marked signs of thyroid- 
ism, with tachycardia, dyspnoea, insomnia, general “ nervous- 
ness ’’ and weakness, but usually no exophthalmos unless the 
unfavorable conditions persist too long. Not infrequently the 
dyspnoea is attended by a feeling of constriction of the throat 
and stridulous breathing, which indicates actual compression 
of the trachea. Under rest and good hygiene all the symp- 
toms except the circumscribed enlargement of the thyroid 
generally disappear, but are easily again excited, and in course 
of time other areas of the gland may become involved, and 
the signs of thyroidism—instead of being intermittent— 
become continuous, and are generally mild though showing 
occasionally severe exacerbations, and are then accompanied 
by exophthalmos. 

These cases in which part of the gland appears normal 
and part to have undergone adenomatous or cystic degenera- 
tion behave like a “leaking retention cyst” in which the sup- 
posedly retained secretion is toxic and only escapes into the 
circulation under unusual conditions which are apparently 
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connected with emotion, fatigue, gastro-enteric disturbances 
or bacterial infections or traumatism. It is generally believed, 
if not actually proved, that normally the escape of the thyroid 
secretion is through the lymphatics, and in the above cases the 
whole picture suggests a primary diffuse hypertrophy with at 
least more than the usual functional activity. In this process 
there may occur a localized obstruction of the lymphatics with 
retention of the colloid and degeneration of the epithelium. 
Under favorable conditions the remainder of the gland, which 
may never by the way have been noticeably enlarged, returns to 
the natural size and state, but the damaged portion remains, 
and whenever the organ is called upon, as it seems to be auto- 
matically, to increase its activity during nervous and physical 
strains of all kinds, the resulting congestion induces a leakage 
into normal or abnormal lymphatic channels or directly into 
the blood, and thus causes the symptoms of thyroidism which 
are intermittent in that they cease at least in the early stages 
of the disturbance, if the apparently exciting factors can be 
relieved. It is out of place to introduce the pathology and 
treatment of this condition here, but it is necessary to do so 
for the sake of clearness, in order to point out the apparent 
significance of this form of goitre and its relation to others. 
If the patients who present a localized, circumscribed 
tumor of the thyroid with intermittent thyroidism, are given 
the antithyroid serum the symptoms will generally be relieved 
for the time being, but the tumor will not appreciably change, 
and marked general prostration will follow. Extirpation of 
the diseased area, however, will cure the whole disturbance 
except the muscular weakness, which will persist indefinitely 
unless some form of thyroid feeding is pursued or unless the 
normal remaining residue of gland hypertrophies. These two 
circumstances—namely, the apparent necessity of thyroid 
feeding to shorten the convalescence or to establish it, and 
the seeming prevention of recurrence or of goitrous hyper- 
trophy of the rest of the organ by thyroid feeding, are very 
suggestive of an original over-activity of the thyroid which is 
compensatory to some nutritional failure. It is probably 
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nutritional because of the seeming great variety of exciting 
causes, in all of which a common denominator can more 
readily be found in an error of nutrition rather than in any 
other one disturbance. 

Another very important matter to note is the histological 
structure of these diseased areas or “ leaking retention cysts.” 
The tumor may show the ordinary multiple cystic degenera- 
tion, but in some part or parts, often at the periphery, there 
will be found the changes which are characteristic of the 
abnormal thyroid of typical Graves’ disease. These changes 
are not found in the simple goitres which are unaccompanied 
by systemic disturbance. 

The hypertrophy of an organ for some failure or deficiency 
in its own or another’s function is too familiar to need dis- 
cussion, and the histories and progress of the cases of the 
exophthalmic and the more common simple goitres described 
above all suggest an enlargement compensatory to some gen- 
eral requirement which seems connected with nutrition. It 
is probable, however, that some goitres may represent a com- 
pensation of a slightly different but still closely allied char- 
acter, as it seems connected with the metabolism or body 
chemistry of the element iodine. There is no evidence that 
any other element enters into the problem, although there are 
popular prejudices which connect the prevalence of goitre in 
certain localities with the presence of calcium in such regions. 

Long before iodothyrine was isolated as a supposed active 
constituent of the thyroid, iodine in one form or another was 
found to affect patients with thyroidal disorders. Some 
goitres under its administration will disappear,—less often 
they enlarge. In cases of thyroidism, however, it is usual to 
find that eventually all the symptoms are made worse and the 
enlargement of the thyroid greater, although at first iodine 
may seem beneficial. The clinical experience—namely, that 
the administration of iodine may cause an already hyper- 
trophied thyroid to still further enlarge—alone is strong evi- 
dence that an excess of this element in the water or food may 
be an important factor in the production of goitre; also it is 
conceivable that a deficiency in the ingested iodine might lead 
to a hypertrophy of a conversely compensatory nature. The 
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common kind of goitre, however, at least in the region of 
New York, seems to arise as a more generalized form of 
disturbance, and in the history and symptomatology indicates 
an attempt at compensation for what appears to be a failure in 
complex nutritional processes. What these may be remains 
to be studied. 

PATHOLOGICAL ANATOMY. 

The lesions associated with and complicating thyroidism 
have been found to involve almost every other organ in the 
body, and include a persistent or enlarged thymus gland and 
hypertrophy of the pituitary, and have been analyzed many 
times without throwing light on the mechanism of the primary 
disturbance. The changes in the thyroid itself, however, 
require some mention. It is still a matter of dispute as to 
whether or not there are constant histological and chemical 
changes in the thyroids of patients wko suffer from the 
symptoms of Graves’ disease. The alveoli of the gland in the 
fully developed and active stages of the disorder show chiefly 
infolding and reduplication or multiplication of the epithelial 
wall and basement membrane, which may go on to such an 
extent as to entirely fill some or all of the alveoli to the exclu- 
sion of the usual colloid. More or less of this condition seems 
always to be present in cases which give the usual signs of 
thyroidism, and the intensity of the symptoms coincides with 
the increase of the epithelium. The colloid material also 
stains less intensely than that in the normal gland. The 
chemical analysis of the iodine content of the gland has in 
the past shown great variations, but some recent determina- 
tions by Riggs and Beebe,’ and Riggs,? show that error in the 
analytical processes explains the discrepancies. By the latest 
analysis by Riggs and Beebe’ the amount of iodine to the 
gramme of gland seems generally to decrease in direct 
proportion to the severity of the symptoms of thyroidism, and 
this in conjunction with the well known susceptibility of these 
patients to the ingestion of iodine (and they are generally 
injured by it) is very suggestive. It is possible, therefore, 

* Personal communication. 

*Jour. Am. Chem. Soc., vol. xxxi, No. 6, June, 1909. 
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that the ultimate causation of exophthalmic goitre lies in some 
vital or biochemical defect of the thyroidal epithelium which 
concerns the ability of the gland properly to take up and utilize 
iodine. This does not explain the evident connection of the 
thyroid with other organs nor the mechanism of the disturb- 
ance and how it may be remedied ; but considered in connection 
with the cases described above, of “leaking retention cysts ” 
of the thyroid, in which part of the gland is normal, and the 
cases of typical exophthalmic goitre which can be cured by 
removal of half the thyroid, there is a strong hint that both 
the quality and the quantity of the secretion are important in 
the constitutional disturbance. There are many cases of goitre 
in which one lobe of the thyroid appears normal while the 
other lobe is three times larger and the patient, while quies- 
cent, shows no signs of thyroidism. But if excitement or 
fatigue are introduced the enlarged portion of the gland evi- 
dently swells, and coincidentally there occur tachycardia, 
dyspnoea, “ nervousness,” and weakness which may gradually 
subside when repose is enforced. Removal of the enlarged 
and degenerated lobe stops these attacks. Examination of the 
excised tissue shows that the mass of secreting epithelium and 
colloid is of course greater than normal; but in my experience 
there is always present, as mentioned before, some of the 
structure characteristic of Graves’ disease, and the laboratory 
has regularly reported a percentage of iodine below that of 
the average healthy gland. 

In thyroidism, therefore, an increased quantity of secre- 
tion is evidently present, and with this there is some evidence 
that a gradual or rapid deterioration in the quality of the 
thyroid secretion may play a very important part in the con- 
tinuation and progress of the pathological process. 


REMEDIES WHICH HAVE BEEN FOUND EFFECTUAL IN RELIEV- 
ING OR MODIFYING SYMPTOMS. 


Good hygienic conditions and, above all, mental and phys- 
ical quiet are so evidently necessary in the treatment of all 
the symptoms associated with goitre that the importance of 
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fatigue—especially nervous fatigue, which is an unsatisfac- 
torily vague term—is strongly emphasized in the etiology of 
the disturbance connected with hypertrophy of the thyroid. 

Of the remedies which may be called specific, in that they 
are designed to affect some one organ supposed to be at fault, 
the element iodine has already been mentioned. Some cases 
of simple goitre and a few of thyroidism may be made to 
improve or even recover entirely with this substance alone; 
but more frequently, after an apparent initial improvement 
there will follow an equally apparent injurious effect which 
will be accompanied by enlargement and hardening of the 
gland and generally gastro-enteric disturbances. 


THE SPECIFIC ANTITHYROID SERUM AND THE THYROID PRO- 
TEIDS OR ACTIVE CONSTITUENTS OF THE GLAND. 


The preparation of this substance and the reasons for 
believing the antithyroid serum a specific for inhibiting the 
functional activity of the thyroid gland without directly affect- 
ing any other organs, are described in an article on this subject 
in the Archives of Internal Medicine for November, 1909, by 
Dr. Beebe and myself. 

The pure proteids of the gland are made somewhat as 
follows: The hashed-up fresh gland is extracted in normal 
salt solution for a week, then strained through gauze and the 
filtrate treated with dilute acetic acid which is supposed to 
precipitate the thyroid nucleoproteid material. The super- 
natant liquid is then poured or filtered off and half saturated 
with ammonium sulphate, resulting in a precipitate of the 
thyroid globulin which is approximately the colloid or fully 
formed normal thyroid secretion. The acetic acid or nucleo- 
proteid precipitate and the ammonium sulphate or globulin 
precipitate can be dried and given by mouth or redissolved in 
an aseptic condition suitable for hypodermatic administration. 
The antithyroid serum is made by injecting rabbits or sheep 
with these combined proteids at intervals of five to seven days 
for several weeks. The blood of the animal thus “ immu- 
nized ” to the thyroid proteids is then drawn from the carotid 
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and the serum separated and tested for its potency. It is 
then put up in sealed glass tubes each containing from one- 
half a cubic centimetre to 2 c.c., according to the potency or 
activity of the serum. 

Dr. Beebe, my co-laborer in this field, has prepared all 
these substances, and I have had nothing directly to do with 
the chemical and biological problems involved. He informs 
me that neither the acetic acid nor the ammonium sulphate 
precipitate is entirely free from the thyroid globulin or thyroid 
nucleoproteid; in other words, the “ pureness” of these pro- 
teids is only relative, and while the nucleoproteid or globulin 
predominates in their respective precipitates, neither precipi- 
tate is without some admixture with the other. Furthermore, 
Dr. Beebe is uncertain as to the chemical and physiological 
properties of these proteids, except that the nucleoproteid may 
contain a little more iodine than the thyroid globulin. The 
chemical properties may be closely allied, but I believe the 
physiological difference between these proteids is considerable 
and very important and more far reaching in its bearing upon 
disease in general and especially upon the so-called autointoxi- 
cations than the profession and the physiologists appreciate. 

Certain observations upon the histological changes in the 
thyroid glands of Graves’ disease are suggestive of the physio- 
logical difference between the nucleoproteid and the globulin 
or colloid matter. The more acute and intense are the symp- 
toms of Graves’ disease the more epithelial cells and nuclei and 
the less colloid do the alveoli of the patient’s thyroid show. 
In other words, the increase in the elements which yield the 
nucleoproteid material seem to bear a direct proportion to 
the severity of the tachycardia and general toxemia. More 
over, these glands which show an active proliferation of the 
epithelium and a great deal of disintegrated cell material and 
very little colloid, supply a large nucleoproteid precipitate with 
acetic acid and very little globulin or ammonium sulphate 
precipitate. The gland from a normal individual exhibits the 
opposite characteristics and yields a much greater ammonium 
sulphate than acetic acid precipitate. These differences 


‘ 

















RELATION OF THYROIDISM TO GOITRE 1043 


between the normal organ and one obtained from a patient 
who has died from the toxemia of exophthalmic goitre invite 
a belief that the alveoli which are filled with disintegrating and 
incompletely formed cells and their nuclei, excite symptoms 
differing from those produced by alveoli in which the cells are 
fewer and the colloid much more abundant. Some of the 
lifference probably depends upon abnormality in the cells, as 
in a case of myxcedematoid type the administration of the 
nucleoproteid material from a pathological gland will imme- 
diately excite the characteristic Graves’ disease symptoms, 
especially the tachycardia; but the same symptoms can be 
brought out in such a case by a slightly larger dose of the 
nucleoproteid obtained from a normal gland. With this intro- 
duction the apparent differences in the physiological action of 
the thyroid nucleoproteid and the thyroid globulin are indi- 
cated below. These substances were administered to patients 
suffering not only with thyroid disease but also with a great 
variety of other pathological conditions, and much valuable 
information was thus obtained. Incidentally it is well known 
that throughout medical literature there are scattered undoubt- 
edly honest reports of benefit from thyroidal feeding in a 
great variety of pathological conditions, and one of the most 
recent and remarkable of these reports is upon the result of 
such treatment in certain skin disorders by Johnston and 
Schwarz in the “ Transactions of the International Congress 
of Dermatologists ’’ of 1907. 

The proteids obtained from sheep thyroids were first em- 
ployed hypodermically, and their initial effects were quite con- 
stant ; but in the course of days or weeks the dosage had to be 
greatly increased in order to accelerate the pulse or to raise 
the specific gravity of the urine, which were the gross changes 
looked for in patients not supposed to have any thyroid 
derangement. Those who might have a myxcedema taint in 
their symptoms were extremely susceptible to these proteids, 
but gradually lost this susceptibility; in other words, the 
dosage had to be increased to maintain the benefit sometimes 
apparent. But in continuing and increasing the dose, a few 


ee ag 











1044 JOHN ROGERS. 


of these (cancer, myxcedema, and epileptic) cases showed 
very peculiar nervous and psychical symptoms—such as 
ataxia, disturbances of sensation, and transient mild delusions 
or even slight delirium. 

In discussing these unpleasant experiences with Dr. Beebe 
he suggested that sheep thyroid, being a foreign proteid, when 
injected into man might gradually produce an antibody or an 
immunity, and hence in its continued use (the length of time 
varying in different persons) the foreign proteid might become 
useless or even harmful. When given by mouth these foreign 
proteids, however, seem to excite no immunity, and theoret- 
ically they should not. Hence in the subcutaneous adminis- 
tration of the “ pure ” thyroid proteids, after the above experi- 
ences we have always used those obtained from the normal 
human gland. Those which are fresh and obtained from 
subjects free from disease are alone employed, and this gen- 
erally means a fairly young individual who has suffered death 
by violence, generally a murder or suicide. The acetic acid 
precipitate or the nucleoproteid portion of such a gland is 
scanty ; the ammonium sulphate precipitate or thyroid globulin 
or colloid is fortunately more abundant. Dr. Beebe has pre- 
pared the nucleoproteid and thyroglobulin precipitates in a 
1: 1000 solution for hypodermatic use,—and bearing in mind 
that neither solution is entirely free from the other, note- 
worthy physiologic differences can be detected in their effect 
upon the heart and nervous system, especially in an individual 
who has passed through the active stages of Graves’ disease 
and while still retaining some of the tachycardia and nervous 
irritability, shows the dry peculiarly colored skin of myx- 
cedema with its puffy face, irregular digestion, supraclavicular 
fatty pads and weakness. A person without manifest thyroid 
disease, like an inoperable cancer subject,or an epileptic, is 
not nearly as susceptible to these proteids; but when the 
dosage is raised and pushed, differences like those in the thy- 
roidal cases are apparent. 

As elements to be mentioned below may confuse the under- 
standing of the apparent physiologic action of these two sub- 
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stances, their effects on the presumably normal subjects only 
will be described. In these a five (5) minim injection of the 
nucleoproteid solution once in four hours will elevate the pulse 
rate and induce insomnia and a feeling of nervousness within 
one or two days. A similar dose of the thyroglobulin solution 
gives an entirely negative result. The concentration of the 
thyroglobulin furnished me by Dr. Beebe can be increased to 
I: 100, and in this strength a five (5) minim dose at four hour 
intervals may in some normal individuals produce tachycardia 
and nervousness; but usually not. In cases of ulcerated car- 
cinoma with inflammation and pain the nucleoproteid solution 
does not relieve the pain and inflammation and does cause 
tachycardia, breathlessess, weakness, and nervousness. On 
the other hand, ten times this strength of the normal human 
thyroid globulin, or a 1: 100 solution can be given constantly 
and for weeks to a patient—for example, with an ulcerated 
carcinoma of the pharynx accompanied by bacterial infection 
of the neck—and there will be no ill effects upon the heart 
or nervous system and there will be noticeable relief of the in- 
fection. This experiment can be repeated upon surgical patients 
with wounds open to infection, such as those about the mouth, 
bladder, prostate or rectum, and while the rule has exceptions, 
the thyroid globulin solution appears to promote healing and 
prevent infection without the least ill effect. The thyroid 
nucleoproteid solution appears to have little or none of this 
beneficial effect upon the mechanism of resistance, and does 
cause unpleasant cardiac and nervous disturbances which are 
so closely analogous to the symptoms in Graves’ disease as to 
almost force the conclusion that they are due to the same 
cause—namely, an excess of thyroid nucleoproteid in the cir- 
culation. 

It is not out of place to note incidentally some of the con- 
ditions in which these substances have seemed beneficial, espe- 
cially as they suggest the physiology of the thyroid gland for 
which an hypothesis is to be offered. In addition to its appar- 
ent use in increasing the powers of resistance the thyroid 
globulin solution also seems to have some beneficial effect upon 
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the prolonged vomiting, fermentation and constipation which 
occasionally follows ether anesthesia. The nucleoproteid 
solution seems in this condition useless or harmful. In one 
case of vomiting of pregnancy which threatened suppression 
of urine and eclampsia, the 1: 100 thyroid globulin solution in 
forty-minim doses every four to six hours was given for 
weeks with most striking benefit upon all the symptoms and 
no ill effect whatever. It was suggested in this patient because 
she had recovered from Graves’ disease under antiserum treat- 
ment months previous to the pregnancy. The 1: 1000 nucleo- 
proteid solution, on the other hand, was tried at the outset and 
stopped because of its tendency to excite tachycardia, weak- 
ness and nervousness.2 Enough, however, has been said in 
the above to show the apparent difference in the effect upon 
presumably normal individuals between the thyroid nucleo- 
proteid and the thyroid globulin solutions and also the extra- 
ordinary number of conditions as indicated by clinical symp- 
toms, which seem to be influenced favorably by the thyroid 
globulin. These same differences in effect, though to a Iess 
marked degree, are noticeable when the thyroid nucleoproteid 
and thyroid globulin are given in dried form by mouth. In 
this form of administration the products obtained from sheep 
and pig glands have been mostly used. The thyroid nucleo- 
proteid, therefore, in whatever way it is administered, seems 
limited in its effect first to increasing the rapidity of the 
heart action, then that of respiration, and if pushed further it 
induces a subjective feeling of weakness and nervousness. In 
all this there is a strong presumption that the nucleoproteid 
of the thyroid has a direct stimulant influence upon the sym- 
pathetic system in general and upon the cardio-accelerator 
nerve in particular. The thyroid globulin apparently does not 
participate in this. When given by mouth, however, in an 
unprotected form, it must be remembered that all organic 
bodies which partake of the nature of a “ hormone” (Star- 
ling’s designation of any substance or secretion serving as a 


*E. G. Ward, in Transactions of the American Gynecological Associ- 
ation, 1909. 
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chemical activant for some other secretion or organ), may be 
destroyed and rendered inert by the stomach digestion. To this 
rule the thyroid nucleoproteid seems to be a rather remarkable 
exception, for its effects are marked and constant, no matter 
how it is introduced into the system. The thyroid globulin, 
when swallowed in solution or dried form, appears entirely or 
almost entirely, inert, and what little effect results can be 
ascribed to the traces of the thyroid nucleoproteid which 
cannot as yet be entirely excluded from the preparation. To 
obviate the difficulty these and the other organic substances to 
be mentioned below, have been administered by rectum in 
cocoa butter suppositories, or by mouth after being encased in 
capsules which are then coated with melted salol and after- 
wards with a solution of keratine. Capsules thus covered 
must be encased in another capsule to prevent loss of the pro- 
tecting cover by chipping or abrasion. The average dose of 
the thyroid nucleoproteid given by either of these methods 
is about one-fiftieth of a grain, but the effects of its adminis- 
tration in this way presents a noticeable difference from that 
produced by the subcutaneous use of the human thyroglobulin. 
The latter in excessive dosage up to thirty (30) or forty (40) 
minims of a 1:100 solution given hypodermatically every 
four hours to individuals without manifest or acknowledged 
thyroid disease, will produce some tachycardia, insomnia, and 
a subjective feeling of nervousness. This has always caused 
a cessation of the subcutaneous administration of the thyro- 
globulin, and it has not been pushed further; but the rectal 
use of the substance has not given such warnings, and in 
several instances the dosage has been increased up to one- 
tenth or one-fourth grain once or twice daily. This almost 
invariably will result first in producing light-, then clay-colored 
stools, then constipation and headache, and if continued, pain, 
referred to the right hypochondrium, will follow, and this is 
generally accompanied by fever which may reach 103° or 
104° F., and the liver will noticeably enlarge and may be felt 
a finger’s breadth below the free border of the ribs. These 
symptoms are much more readily excited in cases which show 
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traces of or irregular signs of thyroidism than in those who 
do not. As stated above, the subcutaneous administration of 
thyroglobulin does not produce these unpleasant and alarming 
symptoms or else the other symptoms of tachycardia and 
nervousness prevent a cautious investigator from going far 
enough to obtain them. 

The suggestion of the effect upon the liver of this very 
active constituent of the thyroid and the method by which it 
was obtained opens up a wide field of supposition and experi- 
mentation with the other ductless glands, and Dr. Beebe has 
supplied me with the nucleoproteid material of the pancreas, 
adrenal and liver which have been prepared in the same way 
as the thyroid nucleoproteid. 1: 1000 solutions of the nucleo- 
proteids of these organs for hypodermatic administration 
have also been employed, but to a much more limited extent. 
The ammonium sulphate or globulin precipitates have not been 
tried, as they were very scanty in amount and of doubtful 
effect. The nucleoproteid material from the liver, however, 
when given by mouth seemed entirely inert; when given hypo- 
dermatically it is decidedly laxative in carcinoma and epileptic 
cases, but no other influence on the organism could be detected. 
The liver globulin in the same class of cases seemed to produce 
a feeling of fulness in the head, some somnolence and a 
tendency to nose bleed, but there was no change in the blood 
pressure. As the nucleoproteid and globulins of the liver 
appeared to exert no influence over the symptoms in thy- 
roidism they will not be referred to again. The nucleopro- 
teids of the pancreas and adrenals, however, seem to be of 
great value. 

The adrenal nucleoproteid differs from adrenalin in that 
it lowers instead of raises the blood pressure. When given to 
patients with Graves’ disease who show a blood pressure of 
130 to 150 or 160, the adrenal nucleoproteid will reduce this 
pressure within a few hours to 110 or lower. Ten minims of 
the 1: 1000 solution administered hypodermatically every 
three or four hours shows the same efficiency as one-eiyhth 
grain of the dried product given by rectum or by mouth in 
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protected capsules. It also has little or no vaso-constrictor 
effect. It is sometimes remarkably beneficial for the some- 
what irregular forms of thyroidism with high tension pulse 
and for those who show more or less marked pigmentation 
of the skin. In the latter cases the best effects are usually 
obtained by a combination of the adrenal with the pancreas 
nucleoproteid. The commercial desiccated suprarenal powder 
generally increases the symptoms of thyroidism and in some 
instances, when given by rectum, seems to be a violent purga- 
tive. In overdose the adrenal nucleoproteid may increase the 
“nervousness” and produce diarrhcea. 

The pancreas nucleoproteid has been employed chiefly in 
the dried form and given by rectum or by mouth in protected 
capsules, and in cases which show no signs of thyroidism it 
seems to produce even in comparatively large dosage, no 
effect other than very mild catharsis and headache. It has 
seemed beneficial for the glycosuria in some cases of surgical 
diabetic gangrene, especially when the solution of the human 
nucleoproteid is given hypodermatically. In thyroidism, 
however, the pancreas nucleoproteid generally appears to be a 
pronounced sedative and hypnotic; but there are as yet some 
unexplainable differences between this and the commercial 
products known as trypsin, holadin, pancreatin and pancreatic 
extract. When administered by rectum some one of these 
substances, generally the nucleoproteid or trypsin, will prove 
beneficial in allaying the nervous irritability, thumping heart 
and insomnia, while any of the others may seem to aggravate 
these symptoms. 


CASE HISTORIES ILLUSTRATING THE RESULTS OF “ SPECIFIC” 
REMEDIES IN DISEASED STATES ACCOMPANIED BY 
HYPERTROPHY OF THE THYROID. 


To facilitate the understanding of the therapeutics these 
cases will be summarized and then repeated in more detail. 


CAsE 335.—Mrs. D. presented what has been described as a 
“leaking retention cyst” of the thyroid with intermittent symp- 
toms of Graves’ disease. Excision of the tumor cured all the 
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symptoms except the weakness, which disappeared under sub- 
sequent prothyroid treatment or thyroid feeding. 

CasE 1.—Miss F. presented typical exophthalmic goitre in the 
early stages which slowly but entirely disappeared after three 
injections of the antithyroid serum. A recurrence of the incipient 
symptoms four years later was cured by pancreas feeding. 

Case 82.—Mrs. L. presented typical exophthalmic goitre in 
the chronic stage and was at first greatly improved and then made 
worse by the antiserum. Thyroid feeding or prothyroid treat- 
ment then became noticeably beneficial. 

Case 126.—Mrs. P. presented typical exophthalmic goitre in 
the chronic stage. The symptoms were made much worse by the 
antiserum and by feeding the combined thyroid proteids and by 
iodine. A change to the human thyroid globulin given subcu- 
taneously produced an immediate improvement and a complete 
cure after several months of treatment. 

Case 114.—Mr. McG. presented atypical exophthalmic goitre 
in the late or myxcedematoid stage. Nothing relieved the symp- 
toms except the administration of the human thyroid nucleo- 
proteid subcutaneously. 

Case 287.—Miss R. presented typical exophthalmic goitre in 
the chronic stage. No medication produced improvement. After 
ligation of the vessels there was an immediate improvement and 
a gradual return to a nearly normal condition. Later the admin- 
istration of pancreas nucleoproteid by rectum seemed a valuable 
adjuvant in the convalescence. All other preparations of pan- 
creas excite signs of thyroidism. 

Case 210.—Miss C. presented typical exophthalmic goitre in 
the early stage. The antiserum produced some improvement. 
Excision of the more enlarged lobe and isthmus of the thyroid 
resulted in an apparently perfect cure at the end of one month. 

CasE 23.—Miss M. presented typical exophthalmic goitre 
with a general condition indistinguishable from the last case, and 
underwent (at the hands of another surgeon) an almost complete 
thyroidectomy. Death followed within twenty-four hours, appar- 
ently from an acute exacerbation of the pre-existing thyroidism. 
In the exacerbation the usual dose of antithyroid serum was 
given without the least effect. 

Case 43.—Mr. C. presented typical exophthalmic goitre in 
the late chronic stage. The antithyroid serum and the thyroid 
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proteids aggravated all the symptoms. The administration of 
iodine alone resulted in immediate relief and a complete cure 
within three months. 

CAsE 120.— Mrs. G. presented typical exophthalmic goitre in 
the late chronic stage, with marked pigmentation of the skin and 
a blood pressure of 150 mm. Hg. The administration of the 
solution of human adrenal nuceloproteid subcutaneously relieved 
all symptoms and reduced the blood pressure from 150 to 
110 mm. within thirty-six hours. Later the combination of the 
adrenal and pancreas nucleoproteids seemed more beneficial 
than the adrenal alone. 

Case 315.—Miss B. presented unmistakable incipient exoph- 
thalmic goitre. Five grains of trypsin given by rectum reduced 
the pulse rate from 90 to 60 in one night. Later the combined 
thyroid proteids seemed more beneficial in the convalescence. 

Case 151.—Mr. P. presented typical exophthalmic goitre in 
the chronic stage, with glycosuria. Excision of one lobe and the 
isthmus of the thyroid has cured all symptoms. 

Case 192.—Dr. G. had had typical exophthalmic goitre and 
recovered completely with the exception of exophthalmos. Then 
severe diabetes appeared. The administration of the thyroid 
proteids was followed by an immediate increase of the glycosuria. 
Death occurred six months later from diabetes. 

CASE 43.—Miss B. recovered completely from typical exoph- 
thalmic goitre under the administration of the antiserum. Three 
years later she developed severe diabetes. A combination of 
strict diet with the administration of large doses of pancreas 
nucleoproteid by rectum and complete rest resulted in a disap- 
pearance of all symptoms. The resumption of work brought a 
recurrence of glycosuria; diabetic coma and death followed. 


Glycosuria or diabetes has appeared in five cases in this 
series, and the only one which has survived for six months is 
Case 151, in whom two-thirds of the thyroid were excised. 

These histories illustrate what are apparently different 
phases of the same general process and show how the patho- 
logical condition can be relieved or cured by different reme- 
dies which are specified in each instance in that that remedy 
alone is required. 


(To be continued.) 








TREATMENT OF DRY ARTHRITIS WITH INJECTION 
OF VASELINE. 


BY THORKILD ROVSING, M.D., 
OF COPENHAGEN, DENMARK, 


Professor of Clinical Surgery to the University in Copenhagen. 


In the Hospitalstidende, No. lii, 1904, I related two cases 
of dry traumatic arthritis in the hip joint, where in 1902 I 
succeeded by the injection of sterilized yellow vaseline in com- 
pletely restoring the function and in fully making to disappear 
the violent pain and intolerable creaking when walking. This 
satisfactory result has in both cases continued after the expira- 
tion of seven and nearly five and a half years respectively. 

Regarding the extension and practicability which this sim- 
ple treatment can be expected to get in the future, I expressed 
the sure expectation that the injection of vaseline would be of 
importance in the treatment of malum coxz et genu senile, 
because the suffering, from an anatomical and pathogenetic 
view point, is often very like the dry traumatic arthritis in 
younger individuals, in whom I had obtained such good results. 

On the other hand, I expressed myself reservedly concern- 
ing the use one could expect of injection of vaseline in the 
many other kinds of chronic arthritis which manifest them- 
selves by pain and creaking and stiffness of the articulations— 
the uratic and rheumatic arthrites, arthritis deformans, the 
alterations remaining after acute infectious arthritis (the 
gonorrhceal in particular). This reservation was mostly due 
to the knowledge that Biidinger? had tried the method in 
such cases with very inferior result. At the same time I saw 
in the very small quantity of vaseline which Biidinger had 
injected in these cases a possible explanation of the bad results, 
and was of the opinion that it was still worth trying the 
method in selected cases of this kind, only with larger quantities 
of vaseline. 


*Konrad Biidinger: Die Behandlung chron-Arthroit und Vaselin- 
injetition. Wien. klin. Wochenschrift, 1904, No. xvii. 
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Since this first report I have treated 51 joints with the 
injection of vaseline, but I consider it right, as a basis for the 
conclusions which I am going to now state, to use only the cases 
treated up to January, 1908, the result of which I have been 
aLJe to control at least 18 months. The number of these cases 
is 30, with 35 vaseline injections owing to 5 of the patients 
having had bilateral joint affection. I have divided these 
cases into two main groups, of which the first, consisting of 7 
cases, comprises the non-trawmatic “dry” arthrites, whether 
they are of rheumatic, uratic or unknown origin; while the 
last group comprises the traumatic dry arthrites, into which 
comes malum coxz senile, together with 4 cases where vaseline 
has been injected in order to prevent ankylosis after arthrot- 
omy and arthrectomy—23 cases in all. 


GROUP I.—ARTHRITIS URICA AND ARTHRITIS DEFORMANS. 


Synopsis of Cases. 


Case I—Emma N., aged 59, farmer’s wife. Admitted De- 
cember 27, 1904; discharged, July 2, 1905. 

History.—Seven years ago the patient, who had up to that 
time been well and borne four children, began to suffer from 
rheumatism in finger, shoulder, and knee joints. Some of the 
finger joints became deformed. When moving, grinding was felt 
in the shoulder and knee joint which was very painful. 

Operation, January 21, 1905. Puncture of both knee joints. 
Out of each joint 5 to 6 c.cm. of turbid, yellow synovia was 
evacuated, in which numerous, whitish yellow fluff was found. 
Injection into each joint of 25 c.cm. vaselini flavi. 

Course.—Temperature, January 22, 39.6 C. to 37.5 C.; Janu- 
ary 23, 38.7 C. to 36.6 C. Temperature after that normal. For 
the first few days pain was severe in the right knee. February 
5, the vaseline seems to have acted favorably in the left knee, 
which can now be moved without creaking. Pain, though some- 
what decreased, is still felt in the right knee. 

Result: medium. 

Case II.—P. A., spinster, aged 48. Admitted September 8, 
1905; discharged, October 30, 1905. 
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History.—Delicate in her young days. No uratic symptoms. 
Her present illness began 15 to 16 years ago, when a sudden 
swelling of the right wrist developed. No temperature. Shortly 
afterwards one finger joint after the other was attacked. By 
degrees both wrist and elbow joints, shoulder and knee joints an 
lately the left hip joint became affected. Gout-like attacks of the 
first metatarsophalangeal joints occurred. The knees especially 
inconvenience her. 

Objective Examination.—Right shoulder ankylotic, left shoul- 
der allows a little movement with grinding. Elbow joints are 
inflected, deformed. Wrist and finger joints also. Knee joints 
slightly inflected. The movements very limited. Creaking, pain, 
and swelling heavy. Effaced contours. 

O peration.—October 2, 1905. In ether narcosis. Puncture 
of both knee joints; no synovia found in either joint. Injection 
into each joint of 15 c.cm. vaselini flavi. 

Course.—No rise in temperature. Some improvement in the 
mobility of the left knee. The right knee is, on the other hand, 
almost as painful as before the operation, but there is no grinding 
or creaking. 

Result: slight amelioration. 

Case III.—Miss L., aged 52. Admitted October 1, 1905; 
discharged November 14, 1905. Private clinic. 

History.—Quite well until the menopause set in at the age of 
45. Then she began to suffer from rheumatism first in the feet 
then in the knees, especially after the patient four years ago had 
a feverous illness with pains in the right side of the abdomen 
and shortly after pneumonia. Arthritic changes in finger, elbow, 
and shoulder joints have developed rapidly. Asthmatic and a 
little cyanotic. 

Objective Examination.—Systolic murmur. Left knee is kept 
slightly flexed, even little movements hurt badly. The right knee 
on the contrary can be moved without any pain and to about 
normal extent. 

Operation.—October 3, 1905.—Local anesthesia. Puncture 
of the left knee joint, from which 25 c.cm. of turbid, fluffy fluid 
is evacuated. Injection of 20 c.cm. vaselini flavi. 

Course.—Only slight rise in temperature, 39.8 C., in the 
evening, but severe pain felt after the injection. The movements 
are so painful that it is considered advisable to apply an im- 
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mobilizing bandage. The patient died later on in her home of an 
affection of the heart. 

Result: bad. 

Case IV.—B. S., spinster, aged 36, schoolmistress. Admitted 
December 28, 1905; discharged February 25, 1906. Private 
clinic. 

History—Has suffered from bronchitis several times; the 
expectorate has been examined well for T. B., with negative 
result. Twelve months ago pains and a slight swelling of the 
right knee began. For this reason patient was kept in bed. 
Since then the creaking and pains when moving the knee have 
increased. She stands about and walks a good deal. 

Objective Examination.—No accumulation in the joint. Ex- 
tended soft creaking by movements. 

Operation.—Ether narcosis, February 10, 1906. Puncture of 
the right knee from which no synovia can be pressed out. In- 
jection of 20 c.cm. vaselini flavi. 

Course——Temperature December 30, 38.5 C. to 37.8 C. 
Heavy pains, swelling and strain of the joint occurred during 
the first three weeks and there was a slight rise in temperature ; 
38.1 C. to 37.4 C. in the evenings for a whole month. Treatment 
with epithema tepid, passive movements, and massage to finish 
up with. About three months after the walk was good and free 
from pain. 

Result: good. 

Remark.—The diagnosis doubtful (traumatic? uratic? tuber- 
cular ?). 

Case V.—A. M., aged 49, hospital nurse. Admitted Feb- 
ruary 7, 1906; discharged February 28, 1906. Private clinic. 

History.—Patient suffered from rheumatic fever at the age 
of 14, this lasted a week. For the last 5 or 6 years she has 
suffered pains in both hip joints, the left one in particular. The 
pains lessen at changes in the weather, and hurt badly when 
patient gets up to walk after sitting or lying down. Strong 
creaking is heard in the joints when the pains are felt. 

Operation.—February 10, 1906, ether narcosis. Puncture of 
the capsule which has been uncovered by an incision. No 
synovial fluid. Injection of 20 c.cm. vaseline. 

Course.—February 1, temperature 38 C. to 37.4 C. Other- 
wise no rise in temperature; no pains, but the treatment has 
caused no improvement in this case. 

36 
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Result: nil. 

Case VI.—H. P. N., aged 58, laborer. Admitted May 1, 
1906; discharged August 2, 1906. 

History.—Arthritis genus dext. and ankylosis; arthritis genus 
sin. sicca. Patient has suffered pains during the last five years 
in the right knee. He has kept it in splints for the last two years, 
and during this time full ankylosis has set in. In the last six 
months pains have commenced in the left knee. Strong creaking 
is noticed by movements which, by the by, can be done to rather 
a normal extent. 

Operation.—May 9, 1906, resectio genu dext. Bony anky- 
losis between cond. int. fem. et tibiz. No fluid, the cartilage 
gray, the remaining articular surface bluish red. Puncture of 
the left knee. No synovia. Injection of 15 Grammes vaselini 
flavi. 

Course.—Bad pains and great swelling of the left knee. 
The temperature rose steadily until 39.5 C. On May 16 another 
puncture was performed, by which a good quantity of serous fluid, 
mixed with blood, and a little vaseline was removed. No 
microbes (microscopical examination and culture). May 23: 
Temperature normal. Discharged on August 2 and was then 
able to walk fairly well with a crutch or stick. Very little pain 
was felt in the left knee, which he moved freely. 

Result: good. 

Case VII.—Miss A. L., aged 31. Admitted March 20, 1907; 
discharged April 17, 1907. 

History.—Patient has since her twenty-first year suffered 
from multiple joint affections which began with pains in the left 
elbow joint, followed by increasing restriction of the movability ; 
after that the finger joints were attacked and both ankle joints in 
the same way. Four years ago pains began in both knees. The 
symptoms vary a good deal. Sometimes patient is quite unable 
to walk. Fever never stated. Hip and shoulder joints free. 

Objective Examination.—The left elbow ankylosed in rect- 
angular position. The finger joints show typical arthritis de- 
formans. The right knee joint slightly inflected, can only be 
moved very little and with great creaking. Patella unshiftable; 
left patella a little shiftable. Otherwise proportions the same. 
Rontgen photo shows the articulation surfaces in both joints 
rough, with pointed tips. 
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Operation.—March 23. Puncture of both knees. From the 
right knee a good deal of turbid, bloody, serous fluid is evacuated ; 
from the left one nothing. Injection of 15 c.cm. vaseline into 
each knee joint. 

Course-—Temperature March 24, 38.4 C. to 37.3 C.; March 
25, 38.4 C. to 38.1 C.; March 27, 38.5 C. to 38 C. Severe tension 
of the left knee, why puncture is performed once more, and a 
good deal of vaseline and fluid comes out. Temperature after 
that normal. April 17, patient discharged. The walk very bad, 
hardly any better than before the operation. 

Result: bad. 


If we now, first of all, examine this group of cases—seven 
in number—whose history of illness is presented briefly in 
Group I, we can at once see by the results recorded, how 
mediocre or bad the injections of vaseline have acted in the 
majority of cases: Cases I, II, III, V, and VII. In some 
cases there appear besides severe pain, great swelling and 
expansion of the joint capsule, also symptoms of fever; in 
short, signs of an acute state of inflammation which vanishes 
in the course of few days or a week. 

If the patient then gets up and begins to walk about, his 
condition is as a rule quite as it was before the operation; in 
some cases the patient is slightly better, but in others the 
walk has become even more painful than before. 

The reason of this circumstance soon became evident to 
me by observation and inspection of the joint during the 
operation. It appeared as it was, that even in the most 
creaking joints of this category there were by no means dry- 
ness and lack of synovia; on the contrary, an ample fluid 
existed, though never clear, more or less turbid, grayish, con- 
taining fluff and threads, microscopically numerous leucocytes ; 
but in no case did I succeed in proving microbes. 

In other words, the question in all these cases is about 
exudative processes of inflammation in the joint capsule, 
whether these are due to chemical irritation (uric acid, toxins) 
or yet unknown and not demonstrable microbes, and it is easily 
understood that the vaseline under these circumstances only 
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acts as a foreign body, which further irritates the synovial 
membrane and leads to increased exudation. In any case, 
when turbid fluid flows out by the puncture, I do not advise the 
injection of vaseline. 

Considerably more difficult is the question how to act in 
the minority of cases, where such arthritis seem finished with 
a creaking, painful joint, which is deficient in synovia. First, 
there is this difficulty,—that the differential diagnosis of the 
traumatic joint affection may be hard to make, if pronounced 
symptoms of inflammation have not appeared at an earlier 
stage of the disease, as in Cases IV and VI, where no synovia 
was found in the joint. As a rule the course after the injec- 
tion of vaseline, exactly like the latter case, will give the 
diagnosis by a more or less severe return of the inflammation 
with high temperature, painful, strained swelling of the joint 
capsule, sometimes peri-articular cedema. But it is indeed 
too late, and an unfortunate way of finding the diagnosis, if 
the injection of vaseline was absolutely unnecessary or even 
injurious in such cases. I am not disinclined, however, to 
believe that the injection of vaseline in several cases of this 
sort is worth trying or experimenting with. 

With two of these patients, the above mentioned Case IV, 
a school mistress, 36 years of age, and Case VI, a laborer, 58 
years of age, I obtained in the end, after the tedious reaction 
had ceased, a really good functional result—almost normal 
mobility without creaking, and a strong leg, fit for use. 

With another patient, Case V, where the disease formerly 
had had the appearance of a slight, rheumatic polyarthritis, 
but the puncture gave no fluid in the joint, the injection of 
vaseline seemed quite without any effect; but the reaction after 
the injection on the other hand was extremely slight, as the 
highest temperature was 38° C., and the pains not more 
considerable than they used to be every day. 

The result of my experiments with the injection of vaseline 
in the case of really chronic apparently dry arthritis of uratic, 
rheumatic or other infectious origin has been as follows: If 
by the puncture fluid is found in the joint, one ought to abstain 
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from the vaseline treatment completely; if, however, the joint 
1s found completely dry and the inflammation apparently ex- 
tinct, one ought to attempt the injection of a smaller quantity 
of vaseline, which cannot distend or strain the capsule, after- 
wards carefully watching any possible return of the symptoms 
of inflammation. 


GROUP II.—MALUM SENILE AND OTHER FORMS OF DRY TRAU- 
MATIC ARTHRITIS. 


Synopsis of Cases. 


Case I (Published in the Hospitalstidende, 1904, No. lii).— 
Miss K., shop girl, aged 32. Admitted April 14, 1902; discharged 
April 29, 1902. Readmitted June 3, 1902; discharged June 16, 
1902. 

History.—Congenital left-sided hip luxation. Caput femoris 
displaced high up in fossa iliaca externa, expanding the gluteal 
muscles. For the last three to four years constant increased creak- 
ing and grinding in the joints when moving. You can hear it a 
long way off. August 6, 1900, operation. The capsule is 
opened by longitudinal incision. No synovia. Caput femoris 
greatly deformed; covered with pikes like a thornapple. The 
pike-covered calotte was removed with rounded kerf. Healing 
per primam. Temporary improvement, but at the end of the 
year the attacks were as bad as ever. 

Operation.—April 14, 1902. Ten c.cm. of vaseline is in- 
jected without incision. April 22, soundless and painless walk 
lasted four weeks, then creaking and pains began once more. 
I thought that too small quantity of vaseline had been injected. 
June 6, 1902, the incision was made to the capsule and now 
under control of the eye, twenty-five c.cm. of vaseline flavi were 
injected into the joint cavity. 

Result.—The result was excellent and has remained unchanged 
up to the present date (July 15, 1909), more than seven years, 

Case II.—( Published in the Hospitalstidende, 1904, No. lii.) 
I. (farmer), aged 25. Admitted March 21, 1904; discharged 
April 4, 1904. 

History.—At the age of 16 right-sided coxitis healed up with 
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ankylosis, after which his walk was lame but free from pain 
so that he was able to look after his farm, until 12 months ago, 
then pains and creaking began in his left hip; these have in- 
creased so that he is now quite unable to work. The right lower 
extremity 3% cm. shorter than the left one. By passive move- 
ments strong osseous creaking is noticed in the left hip joint. 

Operation.—March 24, 1904. Puncture of the left hip joint. 
No synovia. Injection of 20 c.cm. of vaseline. 

Course.—No rise in temperature. March 28, 1904: He gets 
up and is able to walk without any pains or creaking. Patient has 
been capable of doing his work during the past five years. 

Result: excellent. 

Case III.—N. C. L. (sailor), aged 22. Admitted December 
8, 1904; discharged January 4, 1905. 

History.—At the age of nine severe trauma of the right 
regio glutzalis caused by being upset out of a cart. After some 
time an abscess was formed and some bits of bone were dis- 
charged. The fistula closed quickly. Since then free motion 
but increased creaking in the right hip joint. Two months ago 
patient fell on board ship in bad weather and hurt his right hip 
badly. Since then heavy increased pains and creaking after 
movements, especially in the evening. 

Objective Examination.—Healthy appearance, considerable 
atrophy of the muscles in the right gluteal region and on the 
right femur. By rotation and abduction heavy creaking (osseous ) 
in the joint, but the movements are otherwise normal. No 
shortening of the extremity. 

Operation.—December 22, 1904. An incision 5 c.cm. long is 
made above trochanter major, the capsule is exposed and punc- 
tured with a big trocar. No synovia is found. Direct from the 
tube 25 c.cm. of fresh sterilized vaseline is injected. The wound 
is joined with aluminium bronze covered with collodion and 
cotton wool. 

Course-—December 29, 1904. The suture is removed. 
Healing without reaction. Patient gets up. January 4, 1905: 
Has been free from pains and creaking since the operation. Is 
up all day and feels absolutely well. Discharged. 

Result: excellent. 

Remark.—Information in October, 1906. Shortly after the 

















VASELINE INJECTIONS IN ARTHRITIS. 1061 


discharge the patient enlisted at the board of conscription for 
the navy as a sailor and took part in all the hard training on 
board, till one day, when the surgeon heard that he had lately 
undergone an operation in his hip, he was sent to Professor 
Rovsing to inquire if he ought to be excused from service. ‘this 
was advised. Since then patient has been perfectly strong and 
well. 

Case IV.—S. L., married woman, aged 33. Admitted De- 
cember 27, 1904; discharged January 16, 1905. Readmitted 
January 30, 1905; discharged February 5, 1905. 

History.—No tubercular or other morbid disposition. Quite 
well until three years ago—when by a fall patient hurt her right 
knee. Since then she has felt pains and creaking every day, not 
much swelling. Patient has been kept in bed from time to time, 
but treatment with immobilization, tinct. iodi. spirit., cantharides, 
water cure has been in vain. 

Objective Examination.—Strong, healthy appearance. No 
swelling of the right knee which measures exactly the same as 
the left one (35 and 32 cm.). No accumulation in the joint. 
She can move the knee to a full extent, but distant rather soft 
creaking and grinding is heard. 

O peration.—December 29, 1904, ether narcosis. Puncture of 
the right knee joint. No fluid flows out. By strong compression 
a few drops of clear synovia is pressed out at last. Injection 
of 30 c.cm. yellow, sterile vaseline. Collodion and cotton wool 
dressing. Microscopy and culture from the drops of synovia 
show no microbes, no leucocytes. January 31, 1905: Second 
operation. Puncture, whereby 20 c.cm. of vaseline and a little 
thin synovia is removed. 

Course.—The evening after the operation temperature was 
38.2 C., and normal after that. After the injection the creaking 
vanished completely. January 5: Patient gets up and walks 
by the aid of a stick. Tension and pains in the knee when 
moving. Discharged. January 15: Comes back again. The 
right knee swollen, 3 cm. bigger than the left one. Bursa sub- 
crurea is particularly strained, fluctuating. No creaking. The 
knee can be extended fully, with good function, but only flexed 
till about 80° without pains. January 31, 1905: As it is certain 
that too much vaseline has been injected 20 c.cm. is removed. 
After that patient is completely free from pains. Discharged 
February 5, 1905. 
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Result: finally good. 

Remark.—Injection of too much vaseline. 

Case V.—V. H., a merchant’s wife, aged 37. Admitted 
March 28, 1905; discharged April 22, 1905. 

History.—By a fall 22 years ago patient hurt her left hip; 
felt pains for some months, but these passed away until Io years 
ago when she noticed increasing weakness and stiffness of the 
left hip joint. Treatment with massage, electricity, douche, but 
all without any effect. Patient has used a stick during the last 
I2 months. 

Objective Examination.—Movement free until about 60°, then 
she began to complain. Slight creaking is felt. She is very 
stout. Atrophy of 2 cm., but no shortening of the left lower 
extremity. 

Operation.—After ineffective treatment with iodide of potas- 
sium and local steam baths, puncture was performed on 
April 18, 1905, without evacuation of synovia; and after that 
injection of 20 c.cm. vaselini flavi. 

Steady improvement. 

Result: medium. 

Case Vi.—P. H. (blacksmith), aged 24. Admitted April 11, 
1905; discharged April 18, 1905. Private clinic. 

History.—Three years ago patient dislocated his right shoul- 
der while working hard in the field during harvest time. After a 
while pains and creaking developed. These were at their worst 
in the evening and improved by taking exercise. For six weeks 
treatment with immobilization without any effect. Heavy creak- 
ing in the right shoulder, some also in the left shoulder. 

Operation.—April 14, 1907. Local cocain-anesthesia. Punc- 
ture of the right shoulder joint, by the cannula being introduced 
exactly below acromion. No synovia flows out. Injection of 
20 c.cm. of sterilized vaselini flavi. 

Course.—April 18. No creaking, no pains, even when mov- 
ing a great deal. Patient has been well ever since. 

Result: good. 

CasE VII.—H. N. (farmer), aged 55. Admitted July 3, 
1905; discharged July 17, 1905. Private clinic. 

History.—Quite well until five or six years ago, when he 
began to feel pains in both knees; especially while standing. 
Pains have increased gradually since then and during the last 
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three or four years strong creaking has begun in his left knee 
joint especially. Now he is quite unable to work. No swelling 
in the knee regions. Strong creaking in both joints. The right 
one can only be flexed to a right angle. On the right side a 
corpus liberum is supposed to exist. Patient does not wish 
arthrotomy. 

Operation—July 6, 1905. Puncture of both knee joints, by 
which no synovia can be removed. Injection into each joint of 
15 c.cm. vaselini flavi. July 7: No creaking—no pains. July 
10: Temperature normal, patient gets up. July 17: Able to 
walk quite well without pains. Discharged. 

Course.—No reaction. 

Result: satisfactory. 

Diagnosis: Malum senile. 

Case VIII.—A. J. (farmer), aged 76. Admitted July 26, 
1905; discharged August 7, 1905. Private clinic. 

History.—Ten years ago symptoms of malum senile began in 
both hip joints and both knee joints. These symptoms have 
increased gradually and during the last six months patient has 
had to walk with a stick or a crutch. Movability decreased, bad 
pains, but only inferior creaking in the hip and knee joints. The 
knees worry patient the most, consequently he wishes for treat- 
ment of these only. 

Operation.—July 28, 1905. Puncture of both knee joints. 
No synovia can be pressed out. Injection of 15 ¢c.cm. sterilized 
vaseline into each knee. 

Course——The evening of the operation temperature rose to 
38.5 C.; after that it was normal. August 2: No pains, no 
creaking by passive movements. Patient gets up. August 4: 
His walk much improved without any pains in the knees. August 
7: Patient thinks walking much easier, and is delighted with 
result. 

Result: good. 

Case IX.—A. K. (spinster), aged 70. Admitted Septem- 
ber 8, 1905; discharged October 2, 1905. 

History.—Patient well until two or three years ago when she 
began to feel bad pains in the right hip-joint when moving. 
These pains have increased gradually since then. She is only 
able to walk with a stick and bends forwards very much. 

Objective Examination—Great atrophy of the right femur, 
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which differs 5 cm. from the left. Movements very painful, 
producing bad creaking. Position adducted and inflected. 

Operation—September 15, 1905. Primary ether narcosis. 
Puncture of the right hip joint through the capsule exposed by 
incision. Not one drop of synovia flows out. One feels the 
articulating surfaces creaking against each other. Injection of 
20 cm. of vaseline. 

Course——No rise in temperature. No pains after the in- 
jection. September 21: Patient gets up. September 24: Patient 
walks about without any pains. October 2: No pains, no 
creaking while walking. 

Result: excellent. 

CasE X.—Miss H., aged 30. Admitted October 7, 1905; 
discharged November 15, 1905. 

History.—Kyphoscoliosis since the age of four, with short- 
ness of breath, palpitation of the heart, etc. For the last ten 
years pains in the left jaw joint when moving it. Also increasing 
creaking and grinding which greatly inconveniences the patient. 

Objective Exammation.—Creaking and pains when moving 
the left jaw joint. No swelling. The Rontgen photo shows 
nothing abnormal. 

Operation.—October 18. Local cocain anesthesia. Incision 
to the capsule. Puncture of the lowest articulation chamber of 
the left joint. No synovia found. Injection of I-2 cm. vaseline. 
October 30: Injection of vaseline in the uppermost articulation 
chamber. 

Course.—Creaking even after the operation. Pains the first 
few days, after that the pains and creaking decrease considerably. 
Patient discharged, greatly improved. 

Result: medium. 

Case XI.—S. S. (married), blacksmith, aged 62. Admitted 
November 24, 1905; discharged December 14, 1905. 

History.—Patient quite well until six years ago when he 
began to suffer pains in both shoulder joints and over arms. 
Two month ago he fell and hurt the right shoulder joint, whereby 
the movability was further restricted and the pains increased. 

Objective Examination.—No swelling or deformity in the 
shoulder regions. Bad pains and creaking by movements. R6nt- 
gen photo shows the surface of cavitas glenoidalis somewhat 
rough. 
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Operation—December 5, 1905. Ether narcosis. Puncture 
of both shoulder joints below the hindmost corner of acromion. 
No synovia is found in either joint. Injection of vaseline: 15 
cm. in the left, 20 cm. in the right shoulder joint. 

Course—December 6: Temperature 38° C. to 37.3° C. 
Pains in both shoulder joints. After that no fever, no pains. 
December 8: Patient gets up. December 9: Movements free. 
No creaking. December 12: Patient can swing his arms without 
any pains. 

Result: excellent. 

Case XII.—K. M. C. (married), aged —, farmer’s wife. 
Admitted November 5, 1905; discharged December 6, 1905. 

History.—Increasing pains in the right hip during the last 
four years. Patient has alternately been kept in bed and walked 
about with crutches. She was emaciated greatly. 

Objective Examination—The movements of the hip cause 
great pain, and pelvis moves then too. Two cm. atrophy of the 
right femur. The Rontgen photo shows no destruction. In- 
ferior creaking. 

Operation—November 18. Ether narcosis. Incision. 
Puncture. No Synovia. Injection of 20-25 c.cm. of vaseline. 
Suture. 

Course.—Excellent effect. November 23: No pains felt in 
the hip when moving it; it acts freely. December 1: Walk pain- 
less and natural. 

Result: excellent. 

Case XIII.—P. P. (farmer), aged 34. Admitted January 8, 
1906; discharged February 12, 1906. Readmitted January 26, 
1907; discharged February 16, 1907. 

History.—Patient has congenital bilateral hip luxation. Wad- 
dling but painless walk until he was 25 years old, then bad pains 
began in his right hip. During the last three years pains in 
both hips when walking. Ineffective treatment with salicyle, 
immovable bandage and leather corset, in order to keep the head 
of the thigh bone down—all this only causes pressure and pains. 
Trochanter situated 5 cm. above Roser-Nelaton’s line on both 
sides. Whenever the patient moves creaking is heard in both 
hip joints. 

Operation—January 11, 1906. Ether narcosis. Puncture of 
the right hip joint. A little clear synovia is found. Injection of 
25 c.cm. vaseline. 
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Course.—Excellent effect; but pains in the left hip joint are 
getting worse; so the patient returns on January 26, 1907. Janu- 
ary 30, 1907: Puncture of the left hip joint. Injection of 25 
c.cm. vaseline. 

Result: splendid. 

Case XIV.—Mrs. J., aged 66. Admitted August 10, 1906; 
discharged August 24, 1906. 

History.—Malum cox dextre senile, began three years ago. 
The patient gives the impression of being rather senile. Creak- 
ing and grinding is felt in the right hip, which passively can be 
extended fully. Ineffective treatment with massage, cauteriza- 
tions, etc. Rontgen photo proves irregular contours of the lowest 
half of caput. 

Operation—August 17, 1906. Local cocaine anesthesia. 
Puncture of the left hip joint. No synovia found. Injection 
of 20 c.cm. vaselini flavi. 

Course—Splendid effect. August 21: Patient gets up and is 
able to walk without any pains and without grinding. 

Result: excellent. 

Case XV.—K. M. N. (farmer’s wife), aged 45. Admitted 
October 4, 1905; discharged January 20, 1906. 

History.—Patient, who has a lot of hard work standing up, 
and who had suffered a long time from nephroptosis, began 
during the last few years to complain of pains in her right 
knee while walking and standing. Some creaking noticed lat- 
terly. No visible accumulation, no swelling of the capsule, 
only a good deal of creaking. 

O peration.—October 18, 1905. Puncture of the right knee. 
In spite of hard massage and exercise of the knee not one drop 
of synovia is found. Injection of 25 grammes vaselini flavi. 

Course.—October 19: No pains, but the following week a 
good deal of tension in the knee. Suppose that too much vaseline 
has been injected. Massage and strong movements of the knee 
is tried. December 5, 1905: Patient leaves bed. 

Result: medium. 

Case XVI.—I. S. (coachman), aged 61. Admitted Oct. 31, 
1906; discharged November 28, 1906. 

History.—Patient never felt ill till three or four years ago 
when he began to suffer pains and lack of strength in the left 
hip region. His walk became very bad and during the last few 
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months his right hip has suffered in the same way. Healthy 
appearance, very tall and thin. In both hip joints strong dry 
creaking is noticed when moving them to a normal extent. 
Rontgen photo shows indistinct rough contours of caput femoris 
on both sides. 

Operation—November 8. Ether narcosis. Puncture of the 
hip joints. Not one drop of synovia is found. Injection 15 
c.cm. vaselini flavi. 

Course-—No fever. Insignificant pain in the left hip—the 
right one quite free from pain and patient is able to move it 
freely. November 13: Patient gets up. Almost no creaking. 
Discharged feeling greatly better. 

Result: good. 

Case XVII.—K.I. (married) farmer. Admitted January 11, 
1907; discharged March 12, 1907. 

History.—Arthritis traumatica sicca in the right shoulder. 
Five years ago patient was lifted up by a waterspout and thrown 
down into a ditch. 

Operation.—January 26. Puncture of the right shoulder joint ; 
no synovia found. Injection of 15 c.cm. vaseline. 

Course-—No pains and no creaking in the shoulder joint 
after the injection. 

Result: good. 

Case XVIII.—M. J. (surveyor), aged 42. Admitted Feb- 
ruary 23, 1905; discharged April 4, 1905. 

History.—Arthritis, traumatica genus d. synovitis; chondritis 
dessecans. Multiple corpora libera cartilaginea. Patient dislo- 
cated his right knee in jumping over a ditch. Bad pains im- 
mediately after; they went away after a week’s rest but returned 
a few months later. Since then his walk has been very painful ; 
he feels creaking in the knee, which is often swollen. The 
furrows on each side of patella are diminished. Patient can 
bend the knee to a normal extent, with creaking. 

Operation.—Ether narcosis. Arthrotomy along the inner 
edge of patella about 25 c.cm. of turbid tough synovia is evacua- 
ted. In the synovia is found many little flat bodies which remind 
one of broken bits of mother of pearl. Small loss of substance 
in the joint cartilage. The synovial membrane red, swollen. 
Irrigation with 4 per cent. carbolic water. Injection of 25 c.cm. 
vaseline after capsule was closed. 
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Course-—Healing per primam. During the first month or 
two rather bad pains are felt when moving the knee, but these 
vanished gradually and patient has obtained almost normal 
function. 

Case XIX.—I. J. (farmer), aged 30. Admitted June 28, 
1905; discharged July 12, 1905. 

History—A few years ago patient dislocated his left elbow 
when turning a plough. Since then he has felt uneasiness and in- 
creasing difficulty in stretching out his elbow, so that he cannot 
very well attend to his work. Besides pains there is creaking. 
No swelling of the capsule, the elbow can be flexed completely 
but only extended to 140°. Rontgen photo shows a heap of 
foreign bodies in the articulation, mostly on the flexor side. 

Operation—June 29, 1905. Ether narcosis. Arthrotomia 
cubiti sin. Plenty of synovia flows out, and at last come a heap 
of white hard, clinging corpucula aliena. By the aid of the 
curette more of these are removed. The cartilaginous area look 
as if pock-marked, with small loss of substance. Chondritis 
dessecans. Finally, injection of 10 c.cm. vaseline. 

Course.—Patient much better but uneasiness is still felt, and 
the extension of the elbow is somewhat limited. Patient has been 
able to resume his work. 

Result: rather good. 

CasE XX.—Miss K., aged 20. Admitted January 24, 1906; 
discharged April 21, 1906. 

History.—Osteochondritis condyli externi femoris dextri. 
Three years ago patient felt pains and fatigue in the right knee 
joint. Was in bed for some time with hot water bandage; later 
on twice in five weeks immovable bandage. Bier treatment, etc. 
all ineffective. Case grew worse. 

Objective Examination.—The leg is kept slightly flexed in 
the knee; can be bent actively to 90° without much pain. No 
accumulation. The circumference of the knee is 35 cm. on the 
round side, Atrophy of 2 cm. on the biggest place of femur and 
crus. Rather strong creaking by movements. 

Operation.—January 28, 1906. Arthrotomia along the lateral 
edge of the right patella. There appears to be plenty of deep 
yellow but clear synovia. Condylus externus proves to be the 
seat of a strange osteochondritis, while the medial one-third of 
cond. ext. is covered with smooth normal cartilage, the car- 
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tilage on the outer two-thirds is quite uneven and changed. 
Across condylus a deep furrow, like a cicatrix, is found in the 
. cartilage; this goes down into the bone for a bit, and here and 
there appear whitish knots and knobs in the smooth cartilage. 
The whole of the diseased part of the cartilage is removed with 
a sharp chisel. The tissue under this is softer than normal, and 


with curette a part (the size of a walnut), of soft diseased os- 
seous tissue is removed. The remaining part of the articulation 
surface on cond. ext. is of such a size that sufficient surface 


against patella and tibia is left. After the bleeding is stopped 
the capsule wound is sutured and an injection of 20 c.cm. vaseline 
finally made to prevent ankylosis. Immobilizing dressing. 

: Course —The patient’s condition on June 17, 1907, almost 
18 months after the operation is as follows: She can bend and 1 
stretch her knee to the full extent. No pain. Only now and 
then a soft rubbing is felt in the joint. She is able to dance { 
and ride her bicycle, and there is no lameness. i 

Result: excellent. 

Case XXI.—C. J., aged 32. Admitted May 28, 1907; dis- 
charged July 13, 1907. 

History.—Ankylosis art. talo cruralis, seq. fractura tali et 
malleoli int. Twenty-one months ago patient got badly injured 
by a fall. At the Kommune Hospital the diagnosis was fracture 
of malleol. extern. Treated with bandage for a week, followed 
by walking bandage for three weeks. Patient discharged after | 
six weeks, but walked very badly then by the aid of two sticks. d 
During the first nine months unfit for work owing to pains. The 
last 12 months he has been able to attend to it but complains 
of not being able to extend the foot, or to dorsal flex. Ankylosis 
in a inward rotated position. A prominent bone is felt in the 
angle between crus and talus. 

Operation.—June 11, 1907. Ether narcosis. Incision from 
malleolus ext. to os cuboideum. No synovia is found in the joint. 
The prominent piece of bone proves to be a fragment of talus, 
which has been raised up in front of the articulation line, turned 
head over heels, so that the top of the articular surface turns . 
downwards. Besides this another much bigger fragment of talus 
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is found dislocated forwards and there fixed in callus matter. 
This is removed by chisel until the dorsal flection is free. The 
rest of talus is left. Suture and finally injection of vaseline. 
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Course.—The progress was quite without reaction. Jan. 30: 
Patient gets up and sits in a chair. She can move the foot 
actively and passively without pain. June 12: Is now able to 
walk with a stick. 

Case XXII.—I. C. N. (grocer’s wife), aged 41. Admitted 
July 27, 1907; discharged August 30, 1907. 

History.—Quite well till eight years ago, when patient by 
degrees felt pains in the right hip joint without preceding con- 
siderable trauma. For the last few years patient has not been 
able to attend to her work in the shop. The pains disappear 
when lying down, but reappear when starting to walk. Creak- 
ing in the joint by movements. No distinct atrophy. Rontgen 
photo shows caput somewhat flattened, deformed. 

Operation—August 12, 1907. Ether narcosis. Incision is 
made through the skin, fascia and the muscles to the joint cap- 
sule. Puncture is performed. No synovia. Injection of 20 c.cm. 
of sterile yellow vaseline. 

Course.—August 27: Patient gets up. Perfect recovery. 

Case XXIII.—A. J. (stonecutter), aged 41. Admitted Sep- 
tember 12, 1907; discharged September 29, 1907. Private clinic. 

History.— At the age of 14 patient suddenly began to suffer 
pains in the left hip region. Treatment for three months with 
extension and confinement to bed; later on bandage. He got 
quite well after this and served his time in the army. Three 
years ago pains and creaking started, especially when going down 
steps; he often carries heavy burdens. R6éntgen photo shows 
coxa vara. 

Operation.—September 14, 1907. In Ether narcosis. The 
movements of the hip can be done rather easily. Incision through 
the skin and muscles to the capsule. Puncture. No synovia. 
Injection of 20 c.cm. vaseline. 

Course.—Temperature 38.4° C. the first evening; after that, 
progress without any reaction. 

Result: good. 


If we now consider Group II, the traumatic dry arthritis, 
which comprises strictly my two cases previously published 
and 17 new ones, we find almost constantly such a very satisfac- 
tory effect of the vaseline treatment, that those anticipations I 
cherished with regard to it some time ago, where these forms 
of arthritis are concerned, can be said fully to be realized. 
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Here is evidently the real ground for the injection of vaseline, 
and this is in itself quite natural and obvious when we consider 
the nature of these diseases. Here is in fact no inflammation. 
Perhaps we have a formation of fibrous tissue, a fibrous altera- 
tion of the synovial membrane, but with the acute traumata 
this is due to the organization of the clots of blood, to the 
fibrine deposited on the synovial membrane. In the case of 
the more chronic traumata, as in the cases of congenital luxa- 
tion of the hip joint, it is the consequences of the injuries, 
which by walking are constantly inflicted upon the synovial 
membrane itself, by pressure, friction, and dragging; and 
finally by malum senile it is the arteriosclerotic, the senil- 
atrophic processes, which bring on the fibrous degeneration in 
the synovial membrane by which the synovia-producing quali- 
ties of the same are reduced or extinguished. 

By the disappearance of the synovia the surfaces of the 
bones are left unprotected against pressure and friction and 
now the usura, the gnawing of the cartilage is beginning, 
which ends in more or less extended denudation of the bone, 
and we get the clinical picture of osteo-arthritis. But it is 
no inflammation really, only the consequences of the absence 
of synovia in the joint, and to replace the synovia with the 
vaseline is, in a word, the object of my treatment. 

If we now consider these 17 cases of dry traumatic arth- 
ritis further, we find 2 patients with congenital luxation of 
the hip—Cases I and XIII. Case I is that patient who first 
made me try the vaseline treatment. 

In that case the severe pain and the violent creaking, which 
the deformed, thornapple-like caput femoris produced when 
walking, completely vanished after the injection of 25 c.cm. 
of vaseline. Most important it is that this result has now 
lasted unchanged for seven years, the operation having taken 
place June 6, 1902. While the patient in this case was a 
woman, 32 years old, with one-sided luxation of the hip, Case 
XIII is a man, 34 years old, with double-sided congenital 
luxation of the hip. He likewise suffered greatly and was 
quite unable to work; in his case also the injection of vaseline 
has had the same excellent effect. 
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In Case II (also published before) a farmer, 25 years old, 
the disease was due to chronic overpressure of the left hip, 
in consequence of a tuberculous coxitis on the right side 
healed up with ankylosis. The man who was completely 
unable to work has been well ever since. Together with these 
three cases still two may be classified, Cases XXII and XXIII, 
where daily traumatic abuse by overloaded or overworked 
middle-aged persons produced a dry, creaking arthritis in the 
hip joint, which was cured at once by the injection of vaseline. 

A new but kindred group form 7 cases of malum senile 
(Cases VII, VIII, IX, XI, XII, XIV and XVI). In Cases VII 
and VIII it was the two knee joints, in Case XI both shoulder 
joints of a blacksmith, in the other cases the hip joints, where 
malum senile was localized. 

I stated in my first article, that the injection of vaseline 
would be expected to have an excellent effect in this disease, 
which from a pathologico-anatomical view had a likeness to 
the joint affection described before. This has to a great 
extent proved to be true, because in one and all of these cases 
the effect has been excellent and so to speak instantaneous. 

In the rest of the 19 cases the question is about dry 
arthritis, which has developed in accession to all acute trauma, 
in all probability consequent to the organization of clots of 
blood deposited on the inner side of the synovial membrane, 
and by the fibrous alterations of the membrane the synovia- 
producing ability of the same has been spoiled. 

Among these cases we find represented besides the shoul- 
der joint (Cases VI and XVII), the hip joint (Cases IIT and 
V), the knee joint (Case IV), and in one case (Case X) the 
jaw joint. 

Among these, Case III is a good example of how much 
can be obtained by this simple treatment. It was a sailor, 22 
vears old, in whom a dry, creaking and painful right-sided 
coxitis had developed after repeated strong traumata. After 
the injection of 20 c.cm. of vaseline all symptoms of disease 
disappeared at once; he could walk without any pain or incon- 
venience on the sixth day after the operation when he got up, 
and felt so well that, unknown to me, he enlisted at the board 
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of conscription for the navy, and without any inconvenience 
went through the fatiguing training for several months, until 
the military surgeon one day by chance discovered the scar 
from the operation. 

In Cases IV, VI and XVII a splendid result was obtained. 
In Case X after the injection of vaseline first in one then in 
the other joint chamber of the left jaw joint, a great im- 
provement in the condition followed. Only in Case V, 
the result was inferior, unknown by what reason. It is pos- 
sible that the case has not been traumatic arthritis. The 
trauma had here taken place 22 years ago, while the patient 
stated that the joint affection in her left hip had commenced 
only 10 years ago; added to this is that her habitus and ante- 
cedentia made me suspect uric arthritis. Another possibility 
is, that the puncture and the injection, which was performed 
without an incision to the capsule, may have lost its way and 
completely or partly happened extracapsular. 

To these 19 cases of the injection of vaseline in dry 
traumatic arthritis a special group of 4 cases. belongs (includ- 
ing Cases XVIII to XXI), where the vaseline injection has 
been given prophylactically to prevent ankylosis or stiffness 
cf the joint after arthrotomy or arthrectomy. 

In the two first cases the question is about that most 
interesting joint affection following a traumatic injury,—in 
both these cases a severe distortion of respectively knee and 
elbow, where a peculiar disease of the joint cartilage is develop- 
ing, called by a name not at all appropriate, ° 
caus.” It is characterized by the following: Round about on 
its surface little round cartilaginous lamina are burst off, and 
then accumulated in small heaps, like corpora aliena, in the 
nooks and corners of the joint, leaving little smallpox-like 
loss of substance in the joint cartilage. These little bodies 
are round or oval, flat or convexo-concave, reminding one of 
the little broken bits of mother-of-pearl one often finds on 
the inside of mussel and oyster shells. 

In both these cases arthrotomy was performed; the cor- 
pora aliena were removed by the aid of a little spoon and 
irrigation. The capsule wound was joined with suture. But 
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just before this was completed, vaseline was injected in the 
articulation. Patient XVIII (knee joint) has recovered 
completely and the recovery has now lasted four years; the 
other patient, whose left elbow joint was operated on, cannot 
stretch his elbow to full extent, and complains at times of 
uneasiness in the articulation, yet he has been able to resume 
his work as a farmer, and one must say that his condition is 
wonderfully improved. 

In Cases XX and XXI the question is about partial joint 
resections, which were completed with the injection of vaseline 
in order to prevent ankylosis. This has been a success in both 
cases. 

The first of these cases was a young lady, 20 years old, 
with osteochondritis in condylus externus femoris of doubtful 
origin. The outer two-thirds of the condylus externus had 
to be removed completely. Just before the last capsule suture 
was tied, 20 c.cm. of vaseline were injected in the joint. The 
result was excellent. The patient is now, eighteen months 
after the operation, able to bend and stretch her knee to the 
full extent without any pains. Sne can ride her bicycle and 
walks not at all lame. 

The last case concerns a man with ankylosis in the talo- 
crural joint, consequent to a fractura tali et malleoli int. 
After the removal of the fragmina and the callus, vaseline 
was injected in the joint, which, by the by, was closed with 
suture without drainage. The wound healed per primam 
intentionem with good mobility. 

There is no doubt that the injection of vaseline can be 
used like this with success to prevent ankylosis after joint re- 
sections on articulations not infected, which can be closed 
completely without drainage at the conclusion of the operation. 
Whether this method can be utilized in the resection of 
tubercular joints, elbow, shoulder, and foot joint, where it is 
of importance to preserve the mobility, is another question,— 
but I hope it will. 

THE TECHNIC. 


In conclusion, a few words about the technic of injection 
of vaseline in the joints. In my first article I pointed out 
that this little operation, if not performed strictly correct, could 
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perhaps involve danger to the patient in two ways: by 
embolism and by infection. A vaseline embolus can only occur 
if the cannula is caught in a blood-vessel and the injection 
happens into this. This accident can, however, be avoided by 
making the puncture with a blunt cannula with poingon. Not 
until you have removed the poingon and seen that no blood is 
running from the cannula, and that the latter is quite movable 
inside the articulation, can the injection take place. To secure 
an absolutely aseptic state of the vaseline I have the following 
manner of proceeding: 

I have had a special apparatus made: (see Fig. 1) a tube 
of india rubber 10 cm. long, which at one end is provided with 
a brass ring which can be screwed on to the ordinary vaseline 
tubes, while the other end can be partly screwed into the 
cannula and partly into a close fitting cover, which fits the 
cannula and during the boiling can be closed with a little 
cover; provided with this cover the rubber tube is screwed on 
to the vaseline tube and is now boiled together with this for 
I5 minutes before the injection. Then the joint is punctured, 
the poingon is removed, and the presence of synovia in the 
joint ascertained. In such a case catch the synovia in sterile 
glass tubes for examination. If it is found to be turbid and 
fluffy the injection of the vaseline is abandoned, but if none 
or only an inferior mass of clear synovia is found, the vaseline 
tube is taken direct from the cooking vessel and connected with 
the cannula by the connection tube, which after the cover has 
been removed can be screwed straight on to the cannula. The 
vaseline is now driven through the tube and cannula in this 
way: the vaseline tube is rolled up from the bottom by the aid 
of a tiny little handle (Fig. 2). 

By this means every possibility of infection of the vaseline 
passing from the tube to the joint is precluded, and the method 
is in every respect practical. The whole thing would be even 
more simple if one dared use the edge-tool cannula, as then 
before the puncture this could be gathered with the rubber 
tube. But for several reasons I have rejected this manner of 
proceeding,—first because there is no assurance against emboli, 
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nd secondly because the operator is excluded from ascertain- 
ing whether there is synovia, and if so, what is its nature. 

I puncture the shoulder joint by leading the trocar under 
the hindmost corner of the acromion; the knee by puncture 
outwards at the upper corner of patella. As regards the hip 
joint I have in most cases insured against missing the joint by 
exposing the joint capsule through an incision, 4 to 5 cm. long 
above the point of the trochanter. The capsule of the jaw 
joint I expose by the aid of a transverse incision under arcus 
zygomaticus. I consider this quite necessary, if one is to 
proceed safely and know what one is doing. 

There is still one more very important question regarding 
technic, and that is what quantity of vaseline one is to inject 
in the different joints. Every guide was missing here, as I 
did not succeed in finding any examinations and reliable state- 
ments in cubic centimetres of the normal quantity of synovia 
in the different articulations of the body. I therefore had to 
experiment as I progressed. 

The most roomy joint is the hip joint, which in adults 
takes 20 to 25 c.cm. of vaseline without any difficulty. While 
I had the luck here to find somewhat the right quantity, I 
greatly overestimated the capacity of the knee joint, as I sug- 
gested using 20 to 25 c.cm. here also, thinking that the knee 
joint would likely be able to hold more than the hip joint. 
That was a mistake which betrayed itself by the joint becoming 
distended and sore, so that in two cases I had to evacuate by 
a new puncture half the quantity of the vaseline injected, 
before obtaining a good result. 

Ten to 12, at the very most 15 c.cm. is after my experience 
the suitable quantity for the knee joint. In exceptional cases, 
where one has removed parts of the end of the bones, as in 
Case XX, a larger quantity is of course wanted. 

For the shoulder joint 15 c.cm. are considered suitable as 
a rule. The spot where the puncture has taken place is 
covered with collodion and absorbent cotton, and where no 
incision has taken place I let the patient begin to use the 
articulation at once. 
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THE LYMPHATICS OF THE COLON. 


WITH SPECIAL REFERENCE TO THE OPERATIVE TREATMENT OF CANCER OF 
THE COLON. 


BY J. KAY JAMIESON, M.B., 


Demonstrator of Anatomy in the University of, Leeds. 


AND 
J. F. DOBSON, MSS., F.R.C.S,, 


Senior Assistant Surgeon to the Leeds General Infirmary. 


OF LEEDS, ENG., 


DurRING the last four years we have been engaged on a 
research on the lymphatics of the alimentary canal, preparing 
for the purpose a large number of specimens injected by 
Gerota’s method. Our material was drawn from subjects of 
all ages—chiefly children and young adults—as, except in the 
case of the appendix, fetal specimens are not very satisfactory. 
Previous work on the lymphatics of the colon had not shown 
the position of the primary glands and had done no more 
than furnish vague statements that the lymphatics ran with 
the blood-vessels. In April, 1907, our observations on the 
lymphatics of the cecum and appendix were published,’ and 
in March, 1909, we gave an account of the vessels and glands 
of the colon.? In these papers we indicated for each part 
of the large intestine the extent of the operation which the 
anatomical facts demanded. Recent papers on the subject 
appear either to ignore the necessity of complete removal of 
lymphatic areas or to recommend operations based on a faulty 
conception of the anatomy of the lymphatics. The methods 
of operation for cancer of the colon outlined in the following 
pages have been practised without any special difficulty and 
without mortality. 

The Necessity for Removing Lymphatic Glands in Cases 
of Cancer of the Colon.—No operation for malignant disease 
can be considered complete without the removal of lymphatic 
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glands. In the colon, as elsewhere, cancer gives rise to 
secondary gland disease, though it is accepted that this gland 
invasion may be late or even absent (Treves,* de Bovis*). 
In many cases it is overshadowed by secondary visceral dis- 
ease. The glands may be enlarged from inflammatory disease 
without malignant infiltration (Bilton Pollard®). H. S. 
Clogg found cancerous deposits in the lymphatic glands in 
28 out of 45 cases of malignant disease of the caecum and 
colon.® Recurrences are known to be frequent after colectomy 
(de Bovis, Clogg’) ; some no doubt are due to visceral disease 
unmasked at the time of operation: other recurrences are in- 
dubitably glandular. It is impossible for the surgeon to deter- 
mine at the time of operation whether a growth in the colon 
has given rise to secondary gland infection or not. To min- 
imize as far as possible the likelihood of recurrence, it is neces- 
sary to remove with the primary growth those glands which 
are likely to have become affected. The primary glands— 
those receiving direct vessels from the gut—will be the first 
to become diseased by cancerous emboli carried to them along 
the lymphatic vessels from the primary growth, and any one 
primary gland is just as likely to become affected as another, 
whatever may be their comparative position with regard to 
the colon. In those portions of the colon supplied by long 
arterial arcades the paracolic glands at some little distance 
from the seat of the disease may become affected; this applies 
in particular to the transverse colon and to a lesser extent 
to the ascending and descending colon. The lymphatic ves- 
sels which emerge opposite the centre of the arcade have to 
travel in one direction or the other for a considerable distance 
parallel to the gut before they reach an arterial trunk along 
which they can pass towards the main groups. These vessels 
enter some paracolic gland on their way, while a vessel issuing 
opposite the trunk of one of the larger colic arteries would, 
after the same length of course, have reached an intermediate 
or even a main group gland. It is evidently necessary to re- 
move the paracolic glands for some little distance on each side 
of the primary growth, and this necessitates excision of a 
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considerable length of gut; in particular this applies to the 
transverse colon. 

The ideal operation consists in removing a considerable 
length of gut on each side of the growth, the primary glands, 
together with the vessels running to them from the gut, and 
the tissues in which these vessels lie—t.e., the so-called 
“lymphatic area.” 

In some situations it is impossible to remove the whole 
of the lymphatic area—e.g., at the splenic flexure. In re- 
moving the primary glands many of the secondary glands 
will be included, but the secondary glandular system of any 
part of the colon is too extensive to permit excision. In 
certain cases it may be found that although the local con- 
ditions are favorable for excision, glandular hypertrophy has 
extended beyond the primary glands and has involved the 
secondary glands. If the secondary glands are certainly 
malignant it would appear to be useless to proceed with the 
operation, except as a palliative measure. The difficulty of 
determining malignancy in any given enlarged gland must, 
however, be borne in mind, and where there is the least doubt 
the growth with the primary glands should be excised in 
the hope that the enlargement of the remaining glands may 
be due to absorption from the ulcerated surface in the bowel, 
and not to malignant infiltration. That is to say, in every 
case in which the local and general conditions are favorable, 
the growth with the corresponding lymphatic area, or as 
much of it as is possible, should be excised apart altogether 
from the presence or absence of enlargement of lymphatic 
glands. ‘ 

The Lymphatics of the Large Intestine ——The lymphatic 
glands of the large intestine (Fig. 1) are scattered along 
the course of the blood-vessels and may be described in chains 
corresponding to these vessels, viz.: the ileocolic chain, the 
middle colic chain, the left colic chain, and the inferior mesen- 
teric chain. In each chain, at certain points the glands tend 
to form groups which owing to the presence of scattered 
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glands between them, are not sharply defined from each other ; 
it is convenient for purposes of reference to name them, epi- 
colic, paracolic, intermediate, and main groups. 

The epicolic glands lie on the intestinal wall, often in the 
bases of the appendices epiploice, and are most numerous on 
the sigmoid flexure. They are small and unimportant and 
will not be mentioned in the description of the various chains. 

The paracolic glands lie along the gut on the vascular 
arcades and the short straight terminal vessels proceeding 
from the arcades. 

The intermediate glands are situated about midway be- 
tween the arcades and the origins of the colic and sigmoid 
vessels. 

The main group glands surround the stems of the vessels 
near their origin. 

The tleocolic chain (Fig. 2) drains the lower end of the 
ileum, the ceecum and appendix, and the greater part of the 
ascending colon. Its paracolic glands lie along the inner side 
of the ascending colon (right juxtacolic glands), in the ileo- 
colic fold (anterior ileocolic glands), and behind the ileocolic 
junction (posterior ileocolic glands). The intermediate glands 
lie on and above the point of division of the ileocolic artery 
into its various branches. The main group lies on the upper 
part of the artery and therefore partly in front of the duode- 
num. The scanty chain of glands lying on the right colic 
artery joins the main group of the ileocolic chain. The vessels 
from the ascending colon, cecum and appendix, and terminal 
part of the ileum are not all intercepted by the paracolic 
glands; many proceed to the intermediate glands and a con- 
siderable number to the main group. Meso-appendicular 
glands are merely prolapsed members of the paracolic or 
intermediate groups, and their presence or absence is of no 
importance. There is no communication between the ovarian 
lymphatics and a meso-appendicular gland. 

THE OPERATION FOR MALIGNANT DISEASE OF THE 
CzcuM, AND Lower Part oF THE ASCENDING Coton (Fig. 
3).—In cases for radical treatment the operation necessitated 
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by the arrangement of the lymphatics is, viz.: After exposing 
the field of operation the lower border of the third part of 
the duodenum is defined. The peritoneum over this is divided 
and the ileocolic vessels are found. The fatty tissue surround- 
ing the vessels which will contain the uppermost gland of the 
ileocolic chain is stripped downwards with gauze, care being 
taken not to wound the duodenum. The artery and vein are 
ligatured and divided close to the superior mesenteric artery. 
It is well at this stage to select the point on the transverse 











Excision of growth in the cecum. A, Excision of growth at the hepatic flex- 
growth; B, line of section of transverse ure. A, growth; B, line of section of trans- 
colon; C, line of section of ileum; D, point verse colon; C, line of section of ileum; D 
of ligature of ileoc.lic artery; E, middle point of ligature of middle colic artery; 
colic artery. E, point of ligature of right colic artery- 

F, point of ligature of ileocolic artery. 


colon where the gut shall be divided. The transverse meso- 
colon is then divided up to the selected point, some branches 
of the middle colic artery being secured. The middle colic 
artery itself is carefully preserved. If the right colic artery 
has a separate origin from the superior mesenteric it will need 
ligature. The peritoneum of the mesentery is then divided in 
an oblique line downwards to the ileum. The ileocolic and 
right colic vessels, with the accompanying chain of glands, 
the fatty tissue and the overlying peritoneum, are then stripped 
downwards to the ileum and cecum and outwards to the 
colon. The ureter and spermatic vessels are encountered and 




















I ste, ee 
eerie 


TEeeea ES 


; 
+ 


Hf 

i] 
3t 

t 
4 
4 
ia 
if 





1082 JAMIESON AND DOBSON. 


must be avoided. The cecum is then lifted up and the pert- 
toneal reflection to the outer side of the colon is divided. 
The cecum and appendix, the whole of the ascending colon, 
and the terminal portion of the ileum, with the ileocolic and 
right colic vessels and the lymphatic chain, can then be with- 
drawn from the abdomen, only remaining attached by the 
continuity of the intestine. The colon is divided at the 
previously selected point and the ileum about six inches from 
the valve. The operation is terminated by an ileocolostomy 
to the transverse colon, or—as was necessary in one of our 
cases—to the sigmoid colon. 

The Middle Colic Chain drains the area of distribution of 
the middle colic artery—the upper part of the ascending colon, 
the hepatic flexure and about two-thirds of the transverse 
colon. The paracolic glands are disposed in the manner 
already mentioned; the intermediate group lies on the artery 
just above its bifurcation about midway between the bowel 
and the root of the mesocolon: the main group is placed on 
the stem of the artery at the root of the mesocolon in front 
of the head of the pancreas, sometimes blending with the 
superior mesenteric glands. Direct vessels reach the inter- 
mediate group in all cases and the main group in many, but 
only from the hepatic flexure, the upper part of the ascend- 
ing colon and the right end of the transverse colon. The 
vessels from the central portion of the transverse colon are 
all intercepted by the paracolic glands. 

OPERATION FOR GROWTHS IN THE NEIGHBORHOOD OF THE 
Hepatic FLExurE (Fig. 4).—Growths in this situation are 
not uncommon but are rarely removable as they quickly be- 
come adherent and fixed to neighboring structures—pancreas, 
duodenum, etc. To remove the “lymphatic area ”’ it is neces- 
sary to tie the middle colic artery at its origin from the 
superior mesenteric and to remove the mesocolon from this 
point up to the bowel. By this step the whole of the middle 
colic chain of glands is secured. Ligature of the artery 
devitalizes so much of the ascending colon—particularly in 
those cases where the right colic artery has origin from the 
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middle colic—that it is necessary to remove the whole of 
the ascending colon, with the czecum and terminal six inches 
of the ileum, the growth at the hepatic flexure and about half 
the transverse colon, completing the operation by a lateral 
anastomosis between the ileum and thé transverse colon. 

The Left Colic Chain.—The paracolic glands lie in the 
usual situation. The intermediate group is scattered, but the 
majority of the glands lie on the artery just above the point 
where it is crossed by the inferior mesenteric vein, in front 
of the inner border of the kidney. The main group is divided: 
one part lies on the left colic trunk close to its origin, the 
other part on the curved upper end of the inferior mesenteric 
vein, and is continuous with the glands about the head of the 
pancreas (superior mesenteric and lumbar). Direct vessels 
from the splenic flexure reached the intermediate group in 4 
out of 14 of our specimens, and from the descending colon 
in 5 out of 15. We have never seen a direct vessel passing 
to either part of the main group. 

From the greater part of the transverse colon the vessels 
enter the paracolic glands; they run parallel to the gut along 
the arterial arcade in either direction, and are invariably in- 
tercepted after a longer or shorter course by these glands. 
We have never seen them enter even the intermediate groups 
of the middle or left colic chains. It is only as we approach 
the flexures that we find vessels passing by the paracolic 
glands. 

In the left half or two-thirds of the transverse colon there 
is an additional outlet for the lymph. In well-injected speci- 
mens we find that vessels arise from the anterior surface of 
the colon, run into the gastrocolic omentum, and then turn 
to the left between the ascending layers of this fold to reach, 
finally, the glands at the hilum of the spleen. The vessels 
from the middle of the transverse colon are necessarily very 
long, and there may be small interrupting nodules on them. 
We have also noted in two cases vessels ascending from the 
back of the upper end of the descending colon (lower limb 
of the splenic flexure) to the splenic glands. 
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OPERATION FOR GROWTHS IN THE MIDDLE PorTION OF 
THE TRANSVERSE CoLon.—We have noted above that the 
lymphatics of this segment are all intercepted by the paracolic 
glands. The removal of a length of bowel (3 to 4 inches), 
on either side of the growth with the corresponding portion 
of the mesocolon containing these glands, will suffice. It 
should be possible in all cases to preserve so much of the 
transverse colon as will permit an end-to-end anastomosis. 

OPERATION FOR GROWTHS IN THE REGION OF THE SPLENIC 
FLEXURE (Fig. 5).—The left colic artery is defined as it 
leaves the inferior mesenteric vein, and is tied at this point 


Fic. 6. 





Excision of growth in the splenic flex- Excision of .greetn, in the descending 
ure. A, growth; B, line of section of trans- colon. A, growth; B, line of section of 
verse colon; C, point of ligature of left colic transverse colon; C, point of ligature of 
artery; D, line of section of descending left colic gy D, line of section of sig- 
colon; E, inferior mesenteric vein. moid flexure; £, inferior mesenteric vein. 


with the accompanying vein. The bowel is then freed by 
incising the peritoneum to the outer side of the descending 
colon and splenic flexure and separating the bowel with the 
growth, the peritoneum and the subperitoneal tissues contain- 
ing the lymphatic glands and vessels from the posterior ab- 
dominal wall. The mesocolon is then divided from the point 
of ligature of the artery, upwards to a selected point on the 
transverse colon. The selection of this point will be deter- 
mined by the extent of the transverse colon supplied by the 
middle colic artery; it will lie as a rule at the junction of 
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the middle and left thirds of the transverse colon. The 
peritoneum is also divided in a direction downwards and out- 
wards to the descending colon. At the selected point on the 
transverse colon the bowel is divided; below, the descending 
colon is divided in its lower part and the operation is com- 
pleted by an end-to-end anastomosis. 

OPERATION FOR GROWTHS IN THE DESCENDING COLON 
(Fig. 6).—The “lymphatic area”’ corresponding to this part 
of the colon comprises the epicolic and paracolic glands and 
the intermediate glands on the branches of the left colic artery, 
including those on the uppermost sigmoid artery. Some 
vessels also run to the splenic glands, as in the case of the 
splenic flexure. It will then be necessary to tie the left colic 
artery at the point where it leaves the inferior mesenteric 
vein, and also the uppermost sigmoid artery close to its origin. 
A reference to the diagram will show that beyond this step 
the operation is much the same as that for the splenic flexure 
except that, below, the gut will be divided in the upper part 
of the sigmoid flexure. 

The Inferior Mesenteric Chain.—This chain of glands 
drains the sigmoid flexure and rectum. The paracolic glands 
lie in the position described above. The intermediate glands 
lie on the sigmoid arteries—those on the highest sigmoid 
branch being found between the lower end of the kidney 
and the iliac crest, those on the other branches in the root 
of the mesosigmoid. The main group surrounds the inferior 
mesenteric stem below the origin of the left colic chain, both 
chains becoming continuous with the lumbar glands at this 
point. Direct vessels reach the intermediate glands in all 
cases. The lower end of the main group necessarily lies 
near the intestine at the pelvic brim and is comparable to 
the paracolic group in other parts, receiving therefore 
numerous direct vessels. The middle portion of the chain is 
in series with the intermediate glands on the sigmoid arteries 
and receives direct vessels, but the upper part of the chain 
never receives vessels directly from the gut, resembling in 
this respect the main group of the left colic chain. From 
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all parts of the group vessels pass to the lumbar glands 
(Fig. 7). 

THE OPERATION FOR GROWTH IN THE LOWER Part OF 
THE SIGMOID FLEXURE AND THE FIRST PART OF THE RECTUM 
(Fig. 8).—This may conveniently be considered before we 
discuss the operation for a growth in the middle of the sig- 
moid flexure. The glands requiring removal are those lying 
around the inferior mesenteric artery and its continuation, 
the superior hemorrhoidal artery, from the point of origin 
of the left colic artery downwards,—this includes all the 
primary lymphatic glands. It is not necessary to remove the 


Fic. 7. 





Showing how the lowest and middle glands of the inferior mesenteric chain are homo- 
logous with the paracolic and intermediate groups on the sigmoid arteries. A, paracolic 
group; B, intermediate group; C, main group. 


glands around the stem of the inferior mesenteric artery above 
the point of origin of the left colic artery; these glands are 
not primary glands and are indeed less likely to become dis- 
eased from a growth in the situation we are now considering 
than are the lower glands of the lumbar group. Further, 
if these glands are secured by ligaturing the inferior mesen- 
teric stem close to its origin from the aorta, the blood supply 
of the upper segment of bowel will then depend entirely 
on the anastomosis between the left colic and middle colic 
arteries, which may be insufficient. 

The operation consists in exposing the inferior mes- 
enteric artery and ligaturing it and the vein just below 
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the point of origin of the left colic artery. A long incision 
through the peritoneum is made on the outer side of the 
mesorectum, mesosigmoid, and descending colon, and the gut 
mobilized by stripping it inwards towards the middle line. 
In doing this the ureter and spermatic vessels are encountered 
and must be avoided. The mesosigmoid is then divided in 
an oblique line downwards from the point of ligature of 
the inferior mesenteric to about the middle of the sigmoid 
flexure, care been taken to preserve as far as possible the 
secondary arches on the sigmoid arteries. The peritoneum 


Fic. 8. Fic. 9. 





Excision of a growth at the junction of Excision of a growth in the middle of 
the sigmoid flexure and the rectum. A, the sigmoid fixture. A, growth; B, line of 
growth; B, line of section through the sig- section above the growth; C, line of section 
moid flexure; C, line of section through below the growth; D, the sigmoid arteries 
the rectum; D, point of ligature of the in- tied at their origin. (Proc. Roy. Soc. of 
ferior mesenteric artery. Me .) 


to the inner side of the artery is then divided downwards to 
the inner side of the mesorectum. The mass of tissue to 
be removed is then stripped forwards from the sacral hollow 
and the middle sacral artery is secured. The peritoneal 
reflection from the bladder to the rectum is divided. 

The operation may be terminated in one of three ways. 
(a) By cutting across the rectum below and the sigmoid 
flexure above, closing the rectum by sutures and effecting a 
permanent colostomy,—an undesirable method but one which 
will be necessitated in a certain, perhaps considerable, pro- 
portion of cases. (b) By dividing the rectum and sigmoid 
colon as above and effecting an anastomosis from within the 
abdomen. The vitality of the lower segment depends on the 
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middle and inferior hemorrhoidal arteries and branches of 
the sacral arteries. We have not yet enough evidence that 
these are sufficient in all cases to permit the retention of a 
length of the rectum necessary for the performance of an 
anastomosis. (c) By making a perineal incision, pulling the 
whole mass of tissue through the outlet of the pelvis and 
anastomosing the middle of the sigmoid flexure to the anal 
stump (Maunsell, Tuttle, etc.). 

Of these three methods the third appears to be the best. 
There will be many cases, however, where owing to the poor 
condition of the patient, to excessive stoutness, to distention 
of the bowel, etc., it will be impossible. In such cases a 
colostomy is indicated. In cases where an iliac colostomy 
has been done previously on account of obstruction, although 
it may be possible to close the opening and effect an anastomo- 
sis after resection of the growth, it will probably be wisdom 
to preserve the colostomy permanently. 

OPERATION FOR GROWTHS IN THE MIDDLE AND UPPER 
PART OF THE S1GMOID FLExuRE (Fig. 9).—The lymphatic 
glands receiving direct vessels from this part of the colon 
include the epicolic and paracolic glands, the intermediate 
glands lying on the sigmoid arteries in the mesosigmoid, and 
the main group glands on the inferior mesenteric artery. 
The “ideal ’’ operation in these cases is practically the same 
as that described above, with the difference that more of 
the mesosigmoid will be removed and the gut will be divided 
above at the junction of the descending colon and the sig- 
moid flexure. This “ideal” operation will be terminated in 
a certain proportion of cases by a permanent colostomy, and 
it must be remembered that the purely local excision of 
growths in this situation, with preservation of the alimentary 
circulation, has been attended with a considerable measure of 
permanent success. If the “ideal” operation necessitates a 
colostomy the comparative disadvantage is so enormous that 
it will rarely be performed. Being unwilling to consider 
even the possibility of a permanent colostomy after excision 
of a growth in the middle of the sigmoid flexure, we must 
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perform an operation which if short of the ideal does remove 
the majority of the possibly affected glands. 

The operation consists in exposing the inferior mesenteric 
vessels, dividing the peritoneum over them and stripping off 
as many of the glands of the main group as is possible with- 
out damaging the vessels. ‘his is done from the point of 
origin of the left colic artery down to the origin of the lowest 
sigmoid artery. The sigmoid arteries are tied at their origin, 
the lowest being preserved if its ligature be not necessitated 
by the position of the growth. The descending colon is then 
mobilized and the gut divided above at the junction of the 
descending colon and the flexure, and below in the lower part 
of the flexure. Almost the whole of the mesosigmoid will 
thus be removed, including the intermediate, paracolic, and 
epicolic glands and probably the greater number of the main 
group glands corresponding to this part of the sigmoid flex- 
ure. The operation is terminated by an end-to-end anastomosis 
between the end of the descending colon and the lowest part 
of the sigmoid flexure. If it is found necessary to tie the 
lowest sigmoid artery at its origin care must be taken to 
divide the gut well below the level of the brim of the pelvis, 
in order to avoid the “dead end” which may be left, as 
Manasse and Archibald have shown, owing to the non-union 
of the branches of the lowest sigmoid and superior hemor- 
rhoidal arteries. 

In a recent paper, Dr. W. J. Mayo‘ gives diagrams of 
suggested operations for cancer of the colon, designed to 
remove the associated lymph-glands. He does not give any 
reference to the writings or specimens on which his anatomical 
descriptions are based, and the accuracy of these is open to 
criticism in many respects. We may note that the tendency 
of the lymph drainage of the descending colon is not towards 
the transverse mesocolon, following the middle colic trib- 
utaries, as Dr. Mayo states; the lymphatic vessels run with 
the left colic artery. The lymph drainage of the splenic 
flexure and adjacent transverse colon is in the opposite direc- 
tion to that of the hepatic flexure and the greater part of the 
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transverse colon. Their direction would only be the same if 
the middle colic artery supplied the whole of the transverse 
colon, including the hepatic and splenic flexures, which is not 
the case. 

In Dr. Mayo’s diagrams (Figs. 7 and 8 in his paper’) 
showing the lines of the proposed resection of the sigmoid, 
it will be noted that a considerable loop of sigmoid colon is 
shown to be left, below the portion which is resected. As the 
inferior mesenteric artery has been tied the blood supply of 
this loop depends entirely on the middle and inferior hzmor- 
rhoidal arteries and on twigs from the sacral arteries; it 
is questionable whether this will suffice for such a length of 
bowel as is depicted. 
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SOME CONSIDERATIONS UPON HIGH AMPUTA- 
TION OF THE RECTUM. 


BY HENRI HARTMANN, M.D., 
OF PARIS, FRANCE, 


Professor in the Faculty of Medicine of Paris. 


AFTER high perineal amputations of the rectum we have 
twice seen gangrene of the terminal portion of the intestine 
that had been brought down, and in several cases after perfect 
operative recovery we have observed recurrence in the con- 
nective tissue of the pelvis even when the mucous membrane 
remained intact. In these two series of cases in which there 
was either primary gangrene of the rectum or secondary 
recurrence in the connective tissue, we had to do with patients 
in whom we had been obliged to cut the hemorrhoidal arteries 
quite high up, either because the cancers were located high in 
the ampulla, or the cancer—though seated lower down upon 
the mucosa—was accompanied by an infiltration of the meso- 
rectum by the neoplastic extension. It is not rare to see 
in such cases, once the prerectal peritoneal cul-de-sac has been 
opened, the rectosigmoid portion present itself and permit 
itself to be easily drawn down, while the rectum proper, espe- 
cially its ampullary portion, remains fixed, being held firmly 
by the superior hemorrhoidal branches which descend in a 
straight line from the aorta. In order to make possible the 
coming down of this portion of the intestine, it is absolutely 
necessary to cut the superior hemorrhoidal vessels. It is then 
easy to draw the rectum outside; but, as far as can be seen, 
there develops a consecutive gangrene, the pathogeny of which 
is explained by the anatomy of the vascular system of the 
region, the arterial circulation of the rectum being very differ- 
ent from that which is present in other portions of the intes- 
tine. While in the latter there are present a series of anasto- 
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motic loops, upon the rectum one seés the hemorrhoidal arteries 
descend without forming the slightest anastomotic loop. 

This has been well shown by the researches pursued at my 
suggestion by de Dietrichs, in my laboratory. The injections 
which he has made indicate: First, that the ligature of the 
inferior mesenteric artery does not affect the circulation of 
the rectum, provided it be done between its origin and the 
giving off of its last important collateral branch which arises 
from I cm. to 1% cm. below the promontory (see Fig. 1). 
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Arterial circulation of the rectum.—Note the difference in the arrangement 
between the arteries of the pelvic colon, which form an anastomotic loop, and the superior 
hemorrhoidal arteries, which present no important anastomosis. Note the constant situa- 
tion ofthe last anastomotic loop, a:little below and to the left of the promontory. 
Second, that the ligature of the terminal portion of the inferior 
mesenteric below this last collateral branch produces almost 
complete suppression (or even complete) of the arterial supply 
of the rectum and of the rectosigmoid junction. The sup- 
pression is so much the more complete since in the course 


of the perineal amputation one separates the lower part of 
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the intestine from its peripheral connections, and since one 
cuts consequently the branches of the middle hemorrhoidal 
artery,—an accident less important indeed than the descriptions 
in recent treatises on anatomy would lead us to suppose. 
Third, that ligature of the trunks of the superior hemorrhoidal 
artery, right and left, produces suppression of the circulation 
in corresponding sides of the rectum. In a way, the superior 
hemorrhoidal arteries answer to the type of terminal arteries. 

The results of these researches, in great part confirmative 
of those published two years ago by Sudeck (Muench. med. 
Woch., 1907, pp. 13, 14), are that if the operator wishes to 
have an intestine which may be brought down to the level of 
the skin of the perineum without traction and still well nour- 
ished, it is necessary to avoid cutting the hemorrhoidal arteries 
at the point where one is led necessarily to divide them when 
working exclusively from the perineum. It is necessary to 
place a ligature high up on the common trunk of these arteries 
above the last anastomotic loop which, as we have said, is 
found a little lower than the promontory, and it is necessary to 
tie both ends, the blood flowing back in abundance by the 
inferior end. In consequence of not having done this last liga- 
ture we have lost a patient from hemorrhage. 

The necessity of making this high ligature of the hemor- 
rhoidal pedicle, obliges one to begin the operation through the 
abdomen, whereby the advantage is gained of being able to 
divide immediately, along the sides of the rectum, the perito- 
neum and the subjacent fibrous tissue which with the hemor- 
rhoidal pedicle forms the chief source of fixation of the 
upper part of the rectum. The same path will be utilized also 
to strip up from in front whatever infected connective tissue 
surrounds the rectum, blood-vessels, lymphatics, and glands. 
At the same time while the operator will be protected from the 
danger of secondary gangrene, he will have accomplished an 
extirpation much more extensive than by the ordinary proce- 
dures through parts which may be invaded by the cancer. This 
done, he will have only to finish the operation by isolating 
through the perineum the lower part of the rectum, as one 


oe 








1094 HENRI HARTMANN. 


does for low amputations of this segment of the intestine, 
and to bring it down until the outside portions shall be 
manifestly healthy. This is possible in a great majority 
of cases without the least traction, in consequence of the 
straightening out of the sigmoid flexure. However, when 
the meso of this loop is short, the intestine may be seen to 
descend vertically into the pelvis, like a clock pendulum, iso- 
lated on all sides, which is a bad condition for ultimate cure. 
The intestine ought, at the end of the operation, to be in con- 
tact with the neighboring parts, resting directly on the sacral 
concavity and following its curvature in such a manner that 
it may readily and quickly become adherent to the neighboring 
parts. To accomplish this in cases of shortness of the meso- 
sigmoid, it is necessary to incise the peritoneum alongside the 
colon in such a way as to mobilize downward and toward the 
median line the intestine with its vascular meso preserved 
intact. One may also cut the intestine across, fix its upper 
end in an iliac incision and extirpate the lower end in totality. 

By following the technic that we have just indicated, the 
operator is able to prevent gangrene of the end of the intestine 
and will make a much wider removal of the cancerous growth 
along the lymphatic paths, realizing what one might call by 
analogy with the operations recently done for uterine cancer, 
wide ablation of cancer of the rectum. 

It is true that up till now the results of abdominal and 
perineal amputations of the terminal parts of the intestine have 
not been very encouraging. We believe, however, that with 
the actual improvement of the technic they will become better, 
and that the abdominoperineal path is to be the path of the 
future. Personally, we have in these recent days done this 
abdominoperineal operation four times,—three times bringing 
down the pelvic colon through the perineum and once the 
upper end in an iliac incision and total extirpation of the lower 
end. We have had three cures and one death by hemorrhage 
(case mentioned above), the result of an operative fault which 
it should be possible to avoid. 




















PRINCIPLES OF A RADICAL TREATMENT FOR 
PROCTOSIGMOIDITIS. 


BY PROF. DR. RAFFAELE BASTIANELLI, 


OF ROME, ITALY. 


In recent years I have met with a relatively large number 
of cases commonly called strictures of the rectum, but which 
really involved greater problems than those connected with 
a simple stricture. Treatment of these cases is not in great 
favor among surgeons owing to the difficulties and failure of 
routine methods, and for that reason I wish to submit to the 
profession some principles and observations relating to this 
kind of case. 

The etiology and pathogenesis of the rectal stricture has 
been much discussed. Especially after Virchow’s description, 
they have been called, without discrimination, syphilitic. 
Virchow truly said that the syphilitic nature of these stric- 
tures was admitted by him for analogy with the chronic ulcer- 
ations and narrowing scars produced by syphilis in the larynx; 
but he could not say (having never seen it) how it begins— 
whether with gummata or with condylomata; andinmanycases 
he would be embarrassed to decide between syphilitic, 
diphtheritic, and dysenteric ulcerations,—only he knew that 
the first had a lower situation and were more regular and flat. 
Clinically, too, for a while it was assumed that these lesions 
were syphilitic, because of their greatest frequence in syphil- 
itic persous and in prostitutes; but later it was found that in 
some instances lues was surely to be excluded, in many others 
no anatomical proof could be given of their luetic nature, and 
in none specific treatment was ever of any benefit. 

Next it was discovered that some cases are tubercular, 
some consecutive to morbid processes outside of and near 
the rectum,—and for others blennorrhagia was held responsi- 
ble. But in many instances the true explanation was lacking, 
and for these was admitted the existence of a proctitis of no 
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definite nature arising from many possible common causes,— 
and this idea was so extended by some as almost to exclude 
syphilis from the great majority of cases. Among my obser- 
vations I find that abnormal sexual intercourse had in almost 
every instance taken place either occasionally or habitually, 
so that it could easily be assumed that this was the most 
common way of the infection, whatever it may be. But it was 
impossible to find any bacteriological or anatomical proofs 
to support the view that the blennorrhagic infection was the 
primary one, notwithstanding my feeling and tendency to give 
to it a great part. Tubercular origin was never found among 
my cases, and I believe that the presence of giant cells with 
leucocyte accumulation, even in form of so-called follicles, 
has no decisive importance in defining the nature. Once the 
stricture was consecutive to dysentery. In the major number 
of cases the anatomical findings were greatly in support of 
syphilitic origin, but how they can be demonstrated I will 
leave for another occasion—being a too long discussion and 
too far from the principles of therapy, which I will resume. 
No treatment can be claimed to be the sole one for these 
cases. The sound principle to guide one, is that the anatomic 
conditions of each instance only can bring us to a rational 
therapy. Prominent among the anatomic conditions is not to 
be considered the stricture itself but the inflammation of the 
rectum and its extent, since the stricture is a limited conse- 
quence only, not the essential disease; so that if we succeed 
only in removing the strictured part we have done nothing 
at all in the majority of cases, the inflammation being still 
there with all its actual symptoms and promise of a new stric- 
ture in the future. Consequently, the first question is to know 
how high the disease is extending in the rectum and possibly in 
the colon sigmoideum or even in other sections of the bowel. It 
is only in a few instances that this question is of little import- 
ance,—that is when we have to deal with strictures in the form 





of a ring or diaphragm secondary to a limited circular ulcer- 
ation while the mucosa above it is practically healthy and not 
infiltrated. But generally the condition is that of a more or 
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less high-located and extensive tubular stricture with ulcerated 
mucosa above it and infiltration of all the walls of the gut and 
of the periproctal structures even where the mucous membrane 
appears healthy, and to such an extent in some cases as to 
reach the upper portion of the rectum, the sigmoid colon and 
the higher portion of the bowel. The infiltrated gut is thick 
and shortened, the ring-like lumen very much reduced, the 
surrounding fat fibrous, the mobility greatly diminished. In 
one case, even in the small intestine, near the cecum, was an 
extensive infiltration and narrowing. We have to do in these 
instances not only with the stricture but with a proctitis, sig- 
moiditis, etc., so that the excision of the stricture cannot bring 
a permanent benefit. It is evident that applying a routine 
treatment to such a manifold variety of lesion cannot bring 
a good result. A ring-like stricture can be efficiently cut and 
dilated, a short tubular narrowing with limited infiltration 
can be kept open by a patient prolonged dilatation, but in many 
other cases these means are useless, even very dangerous. 
The possibility of checking the inflammation by means of an 
artificial anus, irrigating the diseased part through it, passing 
bougies, elastic tubes, etc., is to be admitted only exception- 
ally effective. In my experience the artificial anus has been 
followed by a steadily progressive narrowing of the inflamed 
gut which after a long period of disuse may become con- 
verted into a hard unyielding scar. I have completely aban- 
doned all these procedures as a rule, and I have resorted, like 
many others, to the only radical treatment, an excision based 
on the principle of an exact knowledge of the extension of 
the disease. Because of the lack of such preliminary informa- 
tion we see that although excision has been for a long time 
frequently resorted to, the results have not been very satis- 
factory. If it were possible to group the reported operated 
cases according to the extent of the lesion, I believe we could 
easily find that in all in which a proctitis or proctosigmoiditis 
was existing the result was nil. Recurrence of the stricture, 
permanence of the discharge and of distressing symptoms is 
the usual consequence of such operations notwithstanding 
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they appeared very extensive and liberal at the moment. 
Certainly some recurrence may be due also to the technic em- 
ployed, failure of suture, etc., but chiefly to the above dis- 
cussed reasons. 

I hope that for the efficiency of surgical treatment, sur- 
geons will agree with me on this first principle, that is, the 
necessity of an exact preliminary knowledge of the extent 
of the disease. Clinically this is seldom possible. Symptoms 
and physical examination can sometimes make out this point, 
sometimes can induce a suspicion, almost never can exclude 
a high inflammatory involvement. Consequently follows the 
necessity of an exploratory laparotomy for examination of the 
intestine as a preliminary to the radical treatment. This may 
at first seem a too severe method of diagnosis; but if we con- 
sider its importance on one side, and if on the other side we 
agree on the absolute necessity of starting the treatment by 
the establishment of an artificial anus, my proposition will be 
accepted as a legitimate one. 

The reasons for an artificial anus are obvious. The pa- 
tients come to us in a very poor condition, emaciated, even 
cachectic, running sometimes a continuous fever or having in- 
termittent attacks of it, with pain and distress at short inter- 
vals in accomplishing the imperfect bowel function. They 
need a long period of rest to be fit for a severe operation. 
Besides, the artificial anus is our best safety-valve, allowing 
aseptic operating and a clean after-treatment. 

Where to establish the anus and the way of exploration 
will be briefly discussed. In some instances I have done it on 
the right, in others on the left side, always through a grid- 
iron incision. This can be made, if needed, as large as is 
required for a clear examination of the abdomen, by cutting 
transversely the anterior rectus muscle sheath and pushing the 
muscle medially. If it has been made on the right side, so that 
a cecostomy has to follow, the incision should be larger, it 
being more difficult to reach the colon sigmoideum and the rest 
of the colon. Palpation and inspection, drawing possibly the 
more movable parts into the wound, have to be used, and not 
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to be forgotten is the examination of the last loop of ileum 
where stricture can be present without having given peculiar 
symptoms. The czcostomy has to be very large to assure a 
complete drainage of the colon, and for this purpose I draw 
into the wound the cecum and the ascending colon. Often 
the small intestine invaginates later through the ileoczcal 
valve and protrudes from the cecal wound, but this has no 
bad consequence and gives us the most effective and sure total 
drainage. On the left side the exploration of the sigmoid is 
easier, and has the advantage that in case of high infiltration 
of the caecum and of colon we can cut the intestine near the 
upper limit of disease, suture and drop the distal portion, 
fixing the proximal to the skin, insuring the best function of 
the anus. The distal segment is ready for the future perineo- 
abdominal extirpation, the proximal for its mobilization and 
transplantation into the anus. 

But if we do not find high involvement of the rectum, so 
that no abdominal operation is needed, then the left artificial 
anus has clearly the disadvantage of having established ad- 
hesions of the sigmoid and of having created an opening in 
a portion of gut which it may be has to be lowered down 
into the pelvis. For this reason I usually explore from the 
right side, establishing a czcal colic large anus. The patient 
is treated for weeks and months with saline washing from the 
artificial anus and from the rectum with a thin soft tube, 
till the general conditions are good and the fever has disap- 
peared. 

The radical operation will now follow, and it will be 
guided by what the preliminary exploration has ascertained. 
If the lesion is a limited one we may perform a perineal extir- 
pation ; if extensive, we have to resort to a combined operation, 
in both cases the aim being to preserve the function of the 
sphincter and to put into it a healthy portion of bowel. 
For preserving the function the common practice in rectal 
surgery has been a resection of the bowel, leaving the anus 
intact and suturing the two ends together, or to insert the 
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proximal end through the anus after dissection of its mucosa, 
to the skin. I have abandoned these principles. Usually the 
anal portion, in our cases, is much deformed, the mucosa is 
infiltrated, rigid, adherent to the other layers; a circular suture 
is difficult and easily fails or has the tendency to contract 
later. The insertion of the proximal end through the anus is 
frequently difficult if the rectum has been removed low down 
in the limits of the ampulla, the size of this not corresponding 
exactly to that of the deformed anal portion,—and if the 
rectum has been removed high so that the sigmoid has to be 
pulled down after mobilization, there is no good room for the 
adaptation of the thick mesentery into the anal ring. In 
both cases a failure of the suture can happen with a certain 
consequent stricture. Besides, I have found that it was tech- 
nically much more difficult for me to resect the rectum leaving 
intact the anal portion, as it is sometimes extremely difficult 
(in contrast with cases of cancer) to isolate the adjacent 
strictured rectum in its whole and then cut it and resect from 
below upward or vice versa, without disobeying the rules of 
asepsis. 

I consider as the safest and easiest way that proposed by 
Witzel in 1906 for an aseptic removal of cancer of the rectum. 
The Kraske method or one of its modifications are not neces- 
sary at all; the vaginal route has the disadvantage of a possi- 
ble very troublesome vaginorectal fistula. 

I will sketch briefly the Witzel operation, being rarely 
adopted as far as my observation goes. The principle is to 
preserve the function of the sphincter and to perform an asep- 
tic operation throughout till after closure of the external 
wound. I put the patient under novocain spinal analgesia, in 
an exaggerated lithotomy position, with the upper part of the 
body in Trendelenburg medium inclination, so as to have the 
abdomen ready to be opened in case of need. The sphincter is 
relaxed by the novocain so amply that the mucosa 1s easily 
accessible and can be exactly closed with one or two rows of 
fine stitches, not including the skin. Gloves are changed, the 
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region is disinfected again, and an incision is made in the 
median line posteriorly, from the anus to the middle of the 
sacrum, laying bare and excising the coccyx first, then going 
deeper, reaching the rectum posteriorly and dissecting it 
bluntly from the concavity of the sacrum to the promontory, 
and on the sides. In the upper part—that is, near the anus— 
the incision goes to the external sphincteric ring and divides 
it exactly in the median posterior line, avoiding carefully in- 
jury to the previously closed mucosa ani. As the extremities 
of the cut sphincter retract spontaneously, they allow a clear 
dissection of the mucosa ani from the muscular fibres all 
around and high up, till we reach and open on the sides the 
funnel-shaped fat space limited laterally by the levator ani, 
covered by the pelvic aponeurosis, and mesially by the rectal 
wall. In this space proceeds the blunt dissection laterally of 
the closed rectal tube, and as the cut and dissected sphincter 
in a horseshoe form can with its lateral nerve supply intact be 
widely retracted by instruments, we have ample room for an 
exact dissection of the vagina or of the prostate from the rec- 
tum, for reaching and cutting the Douglas pouch (in every 
case!), for dividing the adhesions, tying the singular vessels, 
till the rectum is made movable to the extent required to 
bring down a healthy portion of it, or, if necessary, of the 
sigmoid colon, without traction, to the skin level. The still 
unopened gut hangs out of the wound, and we first close the 
peritoneum on its front and sides; then we stitch loosely the 
sphincter to that healthy segment of the intestine which is in 
contact with it, taking care to approximate the divided muscu- 
lar fibres. We close the external wound and drain it, and only 
now the bowel is sectioned at the level of the skin and its 
mucosa connected with sutures to it. In this way no contact 
of septic material with wound or hands is possible, the sphinc- 
ter with its nerve supply is preserved ; ample room is given for 
the operation. Should the intestine come under tension to the 
skin, Witzel advises to pull up the sphincter, putting a silver 
stitch on each side through the ischiosciatic ligament and the 
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skin in front of the sphincter; but in cases of stricture where 
the dissection is difficult and not always exact, if the intestine 
is under tension, the risk of checking the circulation is great, 
I prefer to stop the perineal operation, being fully persuaded 
that a further dissection and mobilization from this way is too 
irregular and dangerous for the circulation, and if possible, in 
the same day, open the abdomen, free the intestine, ligating 
the superior hemorrhoidal artery and its sigmoid branch in 
the right way: that is, avoiding cutting or interfering with the 
arch anastomosis from which only the circulation is main- 
tained. Should the patient not be fit for this amount of work, 
the intestine is attached provisorily high up near the sacrum, 
the wound plugged, and an abdominal operation performed 
later. The artificial anus guarantees full asepsis of the 
wound. 

Whenever an high involvement of the intestine has been 
previously ascertained, the radical treatment has to start de- 
liberately from the abdomen. Having cleaned the bowels 
with great care for some days, and having, immediately before 
the operation, exactly plugged and aseptically covered the arti- 
ficial anus, under spinal analgesia a median incision is made 
to expose the sigmoid colon. Lifting it up we can soon decide 
the point at which the intestine has to be cut, and from here 
upwards begins its mobilization. With a long loose sigmoid, 
and not very extensive lesion of it, the mobilization can be 
done without cutting it transversely; but in opposite condi- 
tions the work is more easily performed by dividing the sig- 
moid at the upper limit of the disease, between ligatures, avoid- 
ing any soiling of the field, and infolding both ends with 
suture. The upper end is pulled out, the peritoneum of its 
meso is cut on both sides and the vessels exposed. First is the 
superior hemorrhoidal artery, which has to be cut, taking care 
to put the ligatures above the point at which it receives the 
principal arch anastomosis from the sigmoid artery which is 
a branch of the hemorrhoidal itself or of the arteria colica 
sinstra. If necessary, this too must be cut, and it can be done 
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without danger to the circulation, if the section of the mesen- 
tery keeps far from the arch anastomosis, since through this 
the circulation may be preserved even if the inferior mesen- 
teric artery should be ligated. But this is not necessary, since 
it is only its branches radiating from a centre which keeps the 
intestine in a circular position, and as soon as they are cut the 
circle stretches into a straight line. If the arch anastomosis 
is injured the circulation stops, therefore especial care has to 
be devoted to that anastomosis between the hemorrhoidal 
superior and the sigmoid branch, this being the less rich point 
in the whole system, as Sudeck and Archibald have demon- 
strated. 

The bowel can in this way be stripped off the iliac and 
lumbar fossz, as far as the splenic flexure. This section of in- 
testine too can be made free if necessary as high as to pull 
down the transverse colon, by cutting its attachments (phreno- 
colic and splenic ligaments) or dividing adhesions. The mobil- 
ized bowel is wrapped up in a warm saline towel and the 
excision of the distal part is begun from above downwards in 
the usual way till level with the levator ani muscle, and cutting 
the peritoneum all around. At this point it is better to stop 
the abdominal work and start from the perineum, according 
to the technic already described, removing the whole diseased 
intestine. Now the mobilized colon is grasped from below 
with a long forceps by an assistant, who pulls it down and 
sutures it to the sphincter and to the skin, while the operator 
from above tries to close with peritoneum the denuded iliac 
and lumbar fossz, and the bottom of the pelvis, and sutures 
the abdominal wall. 

To perform comfortably this operation there is required 
a position of the patient such that the upper body being in- 
clined as for laparotomy and lighted from above, the perineo- 
sacral region should be freely exposed to the light with legs 
slightly flexed and well abducted through articulated supports. 

As far as I know this combined operation has never been 
performed before for strictures and, it may be, not deliberately 
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in this way even for cancer. I first performed it, not so 
technically complete, in 1903, and five times since in the last 
three years, with three deaths. This high mortality is surely 
a great drawback, and I will not legitimate the operation by 
saying that future improvements and familiarity with the 
technic will make it safer. I have only to observe that for 
many cases this operation is the only one possible, and, if suc- 
cessful, gives full guarantee for the future, which is not true 
even for the most extensive operation in case of cancer. 

I have tried the operation three times in two stages. First, 
removing the rectum from the perineum and suturing the 
upper stump to the sacral wound, and secondly freeing the 
colon from the abdomen and bringing it down to the anus; 
but in these three death followed. 

As to the function of the intestine, it cannot be expected 
to be at once perfect, on account of the many well-known 
changes in the innervation and muscular action which always 
follow a rectal extirpation, but I can state that the patients 
have been highly satisfied and their health completely changed. 
A small plastic operation aiming to a more exact union or 
apposition of the cut sphincter ends, and to a narrowing of the 
intestinal opening, can be later safely performed when the 
circulation of the implanted bowel cannot be imperiled any 
more. 

In conclusion, I believe that in cases of stricturing proc- 
titis or proctosigmoiditis the treatment is to be as follows: 

1. Czcal anus and laparotomic exploration of the bowels. 

2. Perineal or combined removal of the diseased section, 
in one or two stages, with mobilization of sigmoid and colon 
if necessary, and preservation of sphincter. 

3. Closure of czcal anus. 

4. Plastic operation, if necessary. 

I wish to emphasize the importance of resorting more fre- 
quently to the abdominal route in the treatment of strictures 
of the rectum for the purpose of preliminary exploration, 
and the importance of exact ligating and cutting the arterial 
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supply fygm the abdomen, even in cases of perineal operation, 
to prevent any damage to the circulation. 
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THE OPERATIVE TREATMENT OF FRACTURES.* 


BY W. ARBUTHNOT LANE, M.S., F.R.C.S., 
OF LONDON, 


ySurgeon to Guy’s Hospital ; Senior Surgeon to the Hospital for Sick Children. 


I HOPE to put before you clearly and briefly my views of 
and experience in the treatment of simple fractures. 

I was originally led to resort to operative procedures by 
finding, from the dissection of bodies whose bones had sus- 
tained fractures, that the fragments when displaced had 
hardly ever united in anything approaching accurate appo- 
sition, and that definite changes took place in those joints 
whose functions were affected by the alteration in the physi- 
ology of the skeleton resulting from such imperfect replace- 
ment of the broken fragments. 

A careful inquiry into the results of the treatment of 
fractures by splints and manipulation confirmed the experi- 
ences of the dissecting room and showed that the consequent 
joint changes meant depreciation in physique and the wage- 
earning capacity of those who had to engage in laborious 
pursuits. These views met with violent opposition till the 
discovery of X-rays proved that the first contention was true, 
while the law courts are steadily impressing on the profession, 
in a costly manner, the disabilities which are associated with 
imperfect restoration in the form of broken bones. 

In 1894 I read before the Clinical Society of London my 
first paper on the results of the treatment of simple fractures 
by operation, and I contrasted them with those obtained by 
other means. Since that time I have continued to operate 
on all simple fractures in which I was unable to bring the 
fragments into satisfactory opposition when the circumstances 
of the patient required it. 

During the last seventeen years, I have operated upon a 
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very large number of recent fractures at all ages, from early 
infancy to extreme old age, with the same uniform success. 
I have employed various methods at different times, endeavor- 
ing to devise means of fixation of the fragments in accurate 
apposition which shall be at the same time effectual and easy 
of application. I soon recognized that if the treatment by 
open operation was to become general it was necessary that 
the procedure should be rendered as uncomplicated as possible. 

The difficulty that has beset this treatment is that, if a 
foreign body is left in a wound the surgeon must be infinitely 
more careful about asepsis than he is in the ordinary course 
of events and careful in a degree proportionate to the bulk 
of the foreign body. Judging from what I have read on the 
subject, it would also appear that the methods of the antiseptic 
surgeon, as contrasted with those of the surgeon who prac- 
tices asepsis, are prejudicial to success. It is because of 
insufficient aseptic precautions and to some extent from a want 
of familiarity with the use of wire, screws, etc., that we hear 
so many complaints of the development of rarifying osteitis 
about a screw or wire perforating a bone, of screws working 
loose and consequently becoming ineffective for the purpose 
for which they were employed, and of the employment of 
such futile methods as ivory pegs, etc. 

With the exercise of greater cleanliness and with an in- 
creasing manual dexterity these troubles will cease to arise. 
Why a surgeon should not be governed by the same principles 
by which an ordinary skilled mechanic works I cannot under- 
stand, but I presume that the surgeon has rarely had any such 
training as would fit him for this kind of work. Curiously 
enough, the opposition to such operative procedures which 
continued with such intensity for so long, seems to have 
suddenly diminished because several surgeons have broken 
loose from tradition and have satisfied themselves that by 
operation alone can the greatest measures of success be 
oLtained. 

I do not propose to discuss the various methods I have 
adopted for retaining the fragments immovably in accurate 
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apposition, but will confine myself to describing those which 
I now find most effective for the purpose. 

The locality of the incision should be carefully chosen, to 
avoid damage to important structures and especially to nerves, 
and to reduce to a minimum the chance of subsequent infec- 
tion of the wound. In the lower extremity there is no risk 
to important vessels, tendons or nerves, but in the arm 
the conditions are very different, and every precaution must 
be taken. 

To ensure asepsis, which one can do with certainty, an 
incision of ample length is made. Several folds of gauze are 
attached to the edges of the skin incision by means of 
fenestrated forceps specially constructed for the purpose. 
They are long and heavy enough to fall away from the wound 
and do not require to be held. 

The forceps used to control hemorrhage exert pressure 
upon the bleeding vessels sufficient to permanently obliterate 
their lumen. By their use the necessity of the introduction 
of the gloved hand into the wound for the purpose of tying 
a ligature is avoided. The danger of the rubber glove is the 
possible presence of a puncture through which infection might 
enter the wound. The hemostatic forceps are very long, so 
that the handles fall free of the wound. 

All instruments employed for manipulating fragments, 
holding swabs, plates and screws, for drilling bones and driv- 
ing in screws are also very long and very powerful, in order 
to avoid any contact with the wound of the portion of the 
instrument grasped by the hand, since the gloves are liable 
to be damaged in the powerful manual efforts which are 
sometimes necessary to restore the broken bone to its original 
form. 


In considering the means by which accurate apposition of 
fragments are effected, we must take into account the nature 
of the fracture and whether one or two bones are involved. 
Besides this, comminution often adds greatly to the difficulty 
of the operation. 

In torsion fractures the surgeon must remember that in 
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proportion to the overlapping of the fragments so there exists 
between and separating the surfaces which have to be brought 
into apposition an increasing quantity of muscle, since the 
chisel-shaped fragments diverge from one another as they 
overlap, burying themselves in the surrounding soft parts. 

Any one who is imbued with the old creed and unfamiliar 
with operations on recent fractures, would imagine that to 
effect apposition all that is necessary is to exert traction upon 
the distal fragment of the broken bone by pulling on the limb, 
the trunk being secured, and that by means of this traction 
the fragments can be drawn from their beds in the soft parts 
and the fractured surfaces placed in accurate contact. 

In the case of spiral fractures of the long bones of the 
lower extremity, in which this variety of fractures is the most 
common, no amount of traction which can be exerted on the 
limb is sufficient to overcome the over-riding of the fragments, 
This is due to the resistance offered by the bruised and swollen 
soft parts which surround the fractured bone and from the 
point of view of traction on the limb form inextensible ties in 
its length. This applies equally to fractures produced by 
direct injury, the resistance to replacement varying with the 
extent of overlapping of the fragments, the amount of extrav- 
asation of blood, the laceration of soft parts and the conse- 
quent inflammation. 

To effect apposition in spiral fractures it is necessary to 
divide or displace all soft parts intervening between the frag- 
ments, to carefully clean away any clot or soft tissues from 
the fractured surfaces and especially from the retreating 
angles of the fragments, and to exert traction on the limb, 
supplementing that traction by forcible apposition of the frag- 
ments by powerful forceps, which are so manipulated as to 
glide the inclined plane of one fragment upon the other. This 
gliding of the fragments is facilitated by the introduction of 
a narrow flat blade with a serrated edge to prevent it slipping 
between the fragments. This, when rotated upon its axis, 
by its powerful leverage action moves the fragments held 
together by the forceps upon one another. 
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In the case of a fracture of a single bone, as the femur, 
which has been broken by direct injury, the extent of the 
overlapping of the fragments is from the nature of the injury 
and the mode of causation of the fracture usually much less. 
Still, the damage sustained by the surrounding soft parts or 
ties in the length is correspondingly greater, since in the tor- 
sion fracture the injury which the muscles sustain results 
solely from the fracture, while in that produced by direct 
injury the soft parts are lacerated and bruised by the impact 
of the force which determined the fracture, and only to a 
small extent from the forcible displacement and overlapping 
of the fragments. 

In a fracture of the femur produced by direct injury, 
traction alone exerted on the limb does not appear to influence 
the over-riding of the fragments. The fragments can most 
readily be brought into apposition by so manipulating the 
limb that the extremities of both are made to protrude through 
the incision and can be manipulated till the inner margins of 
the fractured surfaces are brought in contact with one another. 
Each fragment is grasped with forceps, and while the limb 
is slowly and steadily extended the opposing edges of the 
ends of the fragments are levered on one another till the 
broken surfaces come into accurate apposition, when the axes 
of the fragments are in continuity and the bone is restored 
to its normal form. 

This difficulty does not exist to the same extent in frac- 
tures of the upper extremity produced by direct injury, since 
the ties in this limb are less bulky and tense than in the leg, 
and, from the nature of things, spiral or torsion fractures are 
of comparatively rare occurrence in the humerus, radius or 
ulna, though they are not infrequent in the metacarpals. 

The difficulty of effecting accurate apposition is very 
greatly increased by the presence of comminution, which can 
make a considerable demand on the skill and ingenuity of the 
surgeon. This complication produces most obstacles in the 
case of the spiral fractures, since every aspect of the frag- 
ments is very oblique and much is necessarily out of sight and 
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there is no surface or point on which one fragment may be 
made to pivot or impact on the other. 

Perhaps the most awkward complication one may have 
to meet is great fragility of the fragments, such as appears 
to exist to a great extent in alcoholics and to a lesser degree 
in feeble children and in old age. But this concerns the reten- 
tion of the fragments in apposition rather than their reduction. 

Delay in operating renders the replacement of the frag- 
ments more difficult because the shortened soft parts or ties 
become rapidly less extensible and a correspondingly greater 
force is required to stretch them. This is a serious matter if 
the bones are fragile or comminuted. The operation should 
be undertaken as soon as the skin can be effectually cleansed. 

As to the best means of retaining fragments securely in 
apposition when the fractured bone has been restored to its 
normal form, I would point out that in certain fractures, as 
in those about epiphyseal lines, there is usually no tendency 
to a recurrence of the displacement once reduction has been 
effected, providing the part is put up in a position the reverse 
of that in which it was produced. For instance, in a Colles’ 
fracture either through bone or through the junction of the 
shaft with the epiphyseal line, after replacement of the frag- 
ment by manipulation or operation the hand is retained in 
a position of extreme flexion and adduction, which is also 
the extreme position of usefulness. It is well to remember 
that if the surgeon has to employ any means for retaining an 
epiphysis in position, as, for example, in separation of the 
lower epiphysis of the femur, he should insist on the removal 
of the rigid connecting medium after union has been effected, 
otherwise it will control the growth in the epiphysial line 
and deformity will result. In a case of a complicated frac- 
ture through the inner half of the epiphyseal line of the lower 
end of the femur, objection was made to the removal of the 
staples which were employed to retain the fragment in posi- 
tion, because of the condition of the patient. Later this patient 
developed a bowed leg. 

There are occasions on which it is necessary to rely on 
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screws alone, as in the case of fractures of the neck of the 
femur and in some spiral fractures, but in the vast majority 
of cases I prefer to use as long and as strong a steel plate as 
possible, carrying as many screws as space permits. To re- 
duce the difficulty of finding the drill hole in the distal com- 
pact layer of bone, which is frequently of no avail when the 
fragment is comminuted, I employ screws of a length only 
sufficient to engage the proximal compact tissue and threaded 
up to the head in order to secure as firm a hold as possible on 
the bone. For this purpose I use screws in two lengths— 
Y and % inch, and in two gauges, Nos. 5 and 7. In the 
young infant I employ 34 and % inch screws in No. 3 gauge. 

The fewer the varieties of screws employed the smaller 
is the number of drills and consequently the less complicated 
the operation, since each gauge of these modified screws re- 
quires only one drill. By this means I have reduced enor- 
mously the difficulties of securing the fragments immovably 
in apposition. In simple fractures I hardly ever use wire. I 
would exclude from this the fractures of infancy when two 
or more weeks have been allowed to elapse between the receipt 
of the injury and the operation. In such cases the distal 
fragment loses its density at a very early period, and while 
the proximal fragment will hold the screw securely, the thread 
will get no secure grip of the distal portion because of its 
friability. In these circumstances I supplement the junction 
by encircling the plate and distal fragment with a loop of 
silver wire. 

The operative measures which are required in the treat- 
ment of badly united fractures are similar except that the 
fragments have to be cut through in two distinct planes in 
fracture of a single bone and in four planes in fracture of two 
bones such as the radius and ulna or tibia and fibula, in order 
that the axes of the fragments can be rendered continuous. 
These operations are very much more difficult and are accom- 
panied with more risk from hemorrhage than are recent frac- 
tures. The results obtained are also very rarely as good, 
because of the changes which develop in the joints whose 
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functions have been affected by the faulty junction. I think 
that with better initial treatment such cases will soon cease 
to exist. 

Whatever the extent of the shortening in badly united 
fractures, the surgeon should endeavor to correct it entirely 
or to reduce it as much as possible. There is, as far as | am 
aware, no limit to which the muscles, nerves, vessels, etc., can 
be stretched if only sufficient force can be exerted on the frag- 
ments. Such operations may make a very great demand on 
the skill and resources of the surgeon, and an increasing 
familiarity with them will enable him to obtain an increased 
measure of success. 
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A CLAMP FOR THE FIXATION OF UNUNITED 
FRACTURES, 


By RUTHERFORD MORISON, M.B., F.R.C.S., 
OF NEWCASTLE-ON-TYNE, 


NT Latina 

BECAUSE it had always appeared to me unsurgical to leave 
permanently buried in the tissues anything indestructible for 
a considerable time, I was on the outlook for some appliance 
which would hold together fractured bones till union had 
occurred, and which was then removable. The case of a 
young man whose femur had been wired with success five 
years previously, strengthened my desire, for his femur re- 
fractured at the site of union while he was walking in the 
street, and exploration showed that the bone had become so 
softened for some distance around the wire as to allow of 
this. The softened bone could be cut with a knife. 

My late house surgeon, Mr. R. J. Willan, took up the 
matter with enthusiasm, and to his ingenuity I am indebted 
for a clamp which has served me so well that I think it should 
be better known. 


Description of Clamp.—The clamp is made up of two halves 
which are fixed together by a detachable joint. Each half con- 
sists of an oblong rim of thick tough steel with rounded corners, 
and with its surfaces flattened from side to side, the whole being 
slightly convex on its outer side and concave on its innermost 
side. From the middle of one long side of the oblong, and 
welded to it, projects the handle of the instrument, also made 
of steel, and one inch above the junction of the handle with the 
oblong portion is the site of the joint between the two halves of 
the clamp. Upon the inner surface of the portion of the rim 
opposite to where the handle is attached, five steel teeth are firmly 
fixed. The three central teeth project inwards three-sixteenths 
of an inch; they are half an inch broad and are wedge-shaped on 
section ; the remaining teeth are conical and also project three- 


1114 











Clamp with blades separated. 








ur separate portions of clamp. 

















eres 






FIXATION OF UNUNITED FRACTURES. IIIS 


sixteenths of an inch. The free edges of these teeth are suffi- 
ciently sharp to grip firmly the surface of a bone when the clamp 
is applied. The handles are 34 inches long, and are made so that 
detachable handles of equal length can be affixed, a greater 
purchase thus being obtained in the clamping of the bone at the 
operation. The mechanism for screwing the clamp, when it has 
successfully grasped the bone ends, is a ratchet with a set screw. 
The size of the oblong portion varies according to the bone to 
be clamped ; the teeth and handles (fixed and detachable portions) 
are the same in all. The two halves of the instrument are united 
by a joint which is detachable in order to facilitate removal. 





Operation.—The technic of the operation was the same in 
each of the following cases. The bone ends were exposed 
through an incision parallel to the long axis of the bone. The 
fractured ends were refreshed previous to their being ma- 
neeuvered into position for the application of the clamp. In 
an ordinary case the operation can be quickly performed. It 
is necessary to follow certain rules in the application of the 
instrument. Of the five opposing pairs of teeth, two pairs 
must grasp the lower fragment, two pairs the upper fragment, 
and the remaining pair will be in the neighborhood of the site 
of fracture. Moreover, the teeth must grasp the bone about 
half way between its anterior and posterior aspects. If the 
clamp has been properly applied, the fragments are quite firmly 
held together. The detachable handles are then removed and 
the wound sutured excepting for the point of exit of the fixed 
portion of the handles. An ordinary dressing followed by | 
many layers of sublimated wood wool covers the wound and | 
buries the clamp, and the overlying bandages are starched. A 
supporting splint is then applied to the limb and the dressing 
is not disturbed till the clamp requires removal (in from 6 to 
8 weeks). For this purpose it is necessary to give an anzs- 
thetic, and partially open the wound, when the clamp can be 
rocked out by means of the handles. The second wound has 
always healed in the course of a few days. 








Case I.—T. D., aged 51, a coal miner. Twenty-seven weeks 
before admission to the Royal Victoria Infirmary, Newcastle-on- 
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Tyne, patient was struck on the right arm by the iron socket of 
a broken haulage rope, fracturing his humerus. His arm was 
kept on an internal angular splint, with a short splint at the site 
of the fracture, for eight weeks. As there was non-union at 
the end of this time the bone ends were wired together by an 
open operation at another hospital, and a splint was in addition 
applied for nine weeks. Upon admission on October 19, 1907, 
there was an ununited fracture of his right humerus at its middle. 
The clamp was applied and Jeft on for nearly three months, when 
it was removed. This man has an arm so strong and useful 
that he is now following his employment as a coal-hewer. 

Case II.—N. H., aged 57, a coal miner, was admitted in 
January, 1908, with an ununited fracture of the middle of his 
right femur. He had broken the bone ten months previously 
by a miskick at a football. He was treated by the application of 
a long Liston splint and extension for three months; but there 
was no union. He had used crutches ever since for locomotion. 
Upon admission there was marked deformity of the limb, with an 
ununited fracture of the middle of the femur, movement between 
the fragments being very free. There was shortening of the 
leg to the extent of 3% inches. The clamp was applied for eight 
weeks and then removed in the usual way. The man is now in 
full work as a coal-hewer. 

Case III.—J. W., aged 24, a motorman, was admitted in 
March, 1908, for disability of his right arm. He gave a history 
of having broken his arm three and one-half years previously 
owing to backfire of the motor. It was treated with splints for 
nine weeks. There was an ununited fracture of the ulna at the 
junction of its middle and lower fourth. The clamp was applied 
and left on for twenty-eight days, when it was removed. The 
bone was united. This patient’s wage-earning power is now 
equal to what it was prior to the accident. 

Case IV.—W. P., aged 43, a coal miner. Eight months 
before admission, while at work in the mine, a fall of stone 
fractured his right femur. The treatment employed was immo- 
bilization by a long Liston splint, together with extension, for 
six weeks. This was followed by the application of plaster of 
Paris, which was kept on for a further eight weeks. At the end 
of this time, as there was still no union, the long Liston and 
extension treatment was resumed and continued for a further 
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six weeks without any union resulting. Upon admission, in 
October, 1908, there was an ununited fracture of his right femur 
at the junction of the middle and lower thirds, with deformity, 
marked loss of function, and great shortening. The bone ends 
were clamped in good position and at the end of two months the 
instrument was removed, there being perfect union. The patient 
is now doing his ordinary full day’s work as a coal-hewer. 

Case V.—H. D. H., aged 28, a coal miner. Fourteen weeks 
before he came into hospital his right arm was run over by a 
tub, and both bones were fractured. The arm was splinted for 
six weeks in a semi-prone position, after which time massage and 
passive movement were employed. On admission he was a strong, 
healthy man. . There was an ununited fracture of the right ulna, 
about the junction of the upper and middle thirds, and at the 
site of the fracture there was a false joint. Both supination and 
pronation were limited. The clamp was applied on January 2, 
1909, and it was removed six weeks later, when there was firm 
osseous union. He has returned to work with a useful arm. 
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MUSCULOSPIRAL PARALYSIS COMPLICATING 
FRACTURE OF THE HUMERUS. 


AN ANALYSIS OF THE CASES AT THE MASSACHUSETTS GENERAL HOSPITAL. 


BY CHARLES L. SCUDDER, M.D., 


Surgeon to the Massachusetts General Hospital, 
AND 


WALTER E. PAUL, M.D., 


Asssistant Physician for Nervous Diseases to the Massachusetts General 
Hospital. 


OF BOSTON, MASS. 


Injury to the musculospiral nerve is a serious accident, 
and its various phases demand careful consideration. Com- 
paratively few cases of injury to the musculospiral nerve 
with fracture of the humerus are recorded. No practitioner 
sees many such injuries. It is a lesion that is overlooked, 
and is often discovered unexpectedly. The outcome of the 
operated cases of musculospiral injury complicating fracture 
of the humerus is not generally known to practitioners. Dur- 
ing the past few years several exhaustive monographs chiefly 
from French and German sources have appeared upon the 
subject. 

Because of the above facts, a careful study of the literature 
has been made by us and also an especial analysis of the 
cases of musculospiral paralysis occurring at the clinic of 
the Massachusetts General Hospital. The conclusions to be 
derived from this study are of considerable practical import- 
ance. 

Historical—The existence of musculospiral paralysis ac- 
companying fracture of the humerus was undoubtedly recog- 
nized by surgeons of old. So far as we know, however, 
little was ever done for such complications beyond caring for 
the fractured bone. Some fifteen years elapsed after the dis- 
covery of ether anesthesia before measures were instituted 
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that revealed the condition of the nerve and looked to the 
restoration of its integrity. 

In June, 1863 von Busch did the first operation to free 
the musculospiral nerve after a fracture of the humerus. 
The nerve was released from new tissue which enveloped it 
and rapid recovery followed in a few weeks. Later in the 
same year, September, 1863, Ollier in a case of upper arm 
fracture cleared the paralyzed musculospiral from encroaching 
new tissue and was rewarded by a cure. These two men 
were the pioneers in the field; other surgeons followed their 
practice, and material for statistical inquiries accumulated. 

Frequency of Occurrence.——In 1886 v. Bruns collected 
866 cases of humeral fracture of which 22.2 per cent. were 
at the proximal end, 53.1 per cent. were in the shaft, and 
24.7 per cent. were at the distal end. 

In 1899 Riethus collected 319 cases of tracture of the 
humerus and found 35.4 per cent. were of the proximal end, 
33.6 per cent. were of the shaft, and 31.0 per cent. were of 
the distal end. 

It will be noted that fracture occurs with about the same 
frequency in each third of the humerus in Riethus’ cases, 
but in v. Bruns’ tabulation the middle third has a preponderant 
percentage. Riethus also noted that 161 of his collection 
were fractures of the right, and 158 of the left humerus. 

Musculospiral paralysis of some degree existed. in 73 
cases, 8.4 per cent. of the 866 collected by v. Bruns; in 48 
of the 73 the location of the fracture was in the upper third 
of the humerus 4 times (8.3 per cent.), in the middle third 
25 times (52.1 per cent), and in the lower third 19 times 
(39.3 per cent.). 

In Riethus’ 319 cases 13, or 4.1 per cent., were com- 
plicated by musculospiral paralysis. Of these 13 the fracture 
was of the upper third in 1 case (7.7 per cent.), of the middle 
third in 9 cases (69.2 per cent.), and of the lower third in 
3 cases (23.1 per cent.). 

On the basis of these figures it can be stated that musculo- 
spiral paralysis is an infrequent complication of fracture of 
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the humerus and occurs chiefly in fractures of the middle 
third of the bone; less frequently it occurs in fracture of the 
lower third, and rarest of all it occurs in fracture of the 
upper third of the humerus. 

The general subject of paralysis of the musculospiral nerve 
will be alluded to only as it is helpful to a more satisfactory 
knowledge of the nerve lesion in connection with fracture 
of the humerus. The paralysis of this nerve associated with 
fracture differs from other paralyses of this nerve chiefly 
in etiology. The symptomatology and indications for treat- 
ment may present identical problems. It is possible to have 
a musculospiral paralysis in a case of fracture of the humerus 
from causes entirely independent of the fracture. 

Moreover, the fracture of the humerus is not the only bone 
fracture which may damage the musculospiral nerve: ulnar 
fracture in the upper third has been attended with symptoms 
pointing to involvement of the posterior interosseous nerve. 

Anatomical.—The musculospiral nerve pursues its course 
through the upper arm in close relation to a solid structure— 
the humerus—and maintains its closest relation with the bone 
and periosteum in its middle third. The nerve is not im- 
bedded in soft tissues. Moreover its course is spiral, thus 
subjecting itself peculiarly to traumata resulting from dis- 
placement of fragments. The chances of injury to the 
nerve by tension or pressure, though lessened in some degree 
on account of the nerve running in a bony groove, are in- 
creased by this anatomical arrangement in case fracture and 
displacement occur. Especially is this true if the nerve is 
held firmly to its groove by natural tissues or overlying muscle. 
These features of the anatomy are most potent causes for 
occurrence of a pathological rarity—a nerve caught between 
the fractured surfaces of a bone. 

Before the nerve enters the groove or just about at that 
point, it gives off three cutaneous branches which are de- 
scribed as supplying the upper arm; these branches run more 
in the muscle tissue and preserve their function in the large 
majority of traumatic paralyses of the musculospiral. 
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In attempting to explain the integrity of musculospiral 
sensation so frequent in fracture with motor loss in this 
nerve, Fessler has been led to believe the sensory supply to 
the radial half of the dorsum of the hand leaves the nerve 
above the fracture and escapes functional impairment by its 
course in soft tissue. 

This anatomy of the sensory supply can hardly be ac- 
cepted as final. Several authors have been puzzled to explain 
lack of sensory loss on an anatomical basis. Goldstein sug- 
gested that the ulnar nerve carried the sensory fibres; others 
thought there existed a sensory supply of the radial dis- 
tribution through other routes. 

Primary and Secondary Paralysis—In separating cases 
of musculospiral paralysis associated with fracture of the 
humerus into classes Riethus has been chiefly followed. He 
made two broad divisions based on the time when symptoms 
of nerve involvement appear. Thus they are (1) immediate 
or primary, and (2) secondary. 

A further subdivision of the primary cases is made by 
Goldstein into (a) the nerve is damaged by the injury, (0b) 
the nerve is damaged by the bone. 

The symptoms of nerve impairment appear immediately 
in the primary cases and stress is laid on the importance ot 
examining every fractured humerus with reference to neural 
integrity. Many times after the recognition of paralysis of 
the musculospiral nerve, uncertainty of its duration has had 
to be admitted by the attending surgeon. 

The secondary cases are those in which musculospiral 
paralysis develops from nerve compression or stretching dur- 
ing the course of osseous repair. Fessler further divides 
the secondary cases into (a) those occurring during the heal- 
ing process, and (b) those subsequent to fracture healing; in 
the latter variety necrosed bone, a pseudo-arthrosis, or a 
fistulous tract may be the cause. 

Musculospiral nerve injury may complicate fracture of the 
humerus at any age and has been known to occur with ob- 
stetrical fracture; infants and adolescents present numerous 
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examples of paralysis (Broca and Mouchet). In these cases 
at early ages no special point of fracture is found responsible 
for musculospiral paralysis. 

Etiology.—The principal factor in the etiology is the 
anatomical relation of the musculospiral nerve to the humerus, 
especially in the middle third of the bone. 

In the primary cases coincident with or immediately fol- 
lowing the fracture, the nerve may be contused, stretched, 
divided partially or completely, pinched between the fractured 
ends, or be impaled by a splinter. Goldstein believes generally 
there is complete rupture of the nerve at the time of the 
break and in 20 primary cases found complete division in 12. 
In 13 cases of children Vennat reports 3 cases of complete 
division; Bruns found that about 8 per cent. of paralyses 
were due to partial or complete tearing of the musculospiral 
nerve. Riethus in 8 cases of primary paralysis found the 
nerve divided in 3 instances. 

The secondary cases are comprised largely in one class, 
namely, callus inclusion * of the musculospiral nerve which 
by pressure, as is generally assumed, impairs the function of 
the nerve till even total paralysis is developed; or if the callus 
gives a free tunnel for the nerve it undergoes stretching to a 
degree that suspends more or less completely its functions. 
Even if the nerve is not included in the callus tissue but is 
pushed before it, the course of the nerve over the rounded 
mass may result in a stretching with loss of function. 

In 55 cases Blenke reports 35 secondary cases, or 63.6 
per cent. This may perhaps be accepted as approximately the 
proportion of secondary cases. 

Symptoms.—The symptoms of musculospiral involvement 
at the time of fracture or during repair are largely of motor 
impairment or loss. The forearm extensor muscles controlling 
the wrist and digits lose either partially or completely their 
power; and some degree of anzsthesia may be established in 
the radial nerve supply. Chiefly the sensory loss is found on 





*Savariand believes contusion of the nerve is the most frequent 
cause of paralysis and that it is spoken of least. 
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the dorsum of the hand between the metacarpal bones of the 
thumb and forefinger, the so-called “ punctum maximum” of 
anesthesia. It is remarkable to what a degree sensation is 
retained; Fessler’s views of the anatomy have already been 
referred to by which he explains this integrity of sensation: 
he attributes it to the more superficial course of the cutaneous 
branches which leave the trunk of the nerve above the fracture 
and carry, as he believes, sensation to the radial half of the 
dorsum of the hand. On the basis of this anatomy Fessler 
further asserts that immediate sensory loss from tearing of 
the nerve indicates that the fracture is above the middle of 
the humerus. 

In general the sensory symptoms have no relation to the 
degree of motor loss. It is said that sensory disturbance 
follows primary paralysis only and that secondary paralysis 
has no sensory disturbance (Fessler). 

The symptoms are largely motor; the muscles paralyzed 
are: extensor ossis metacarpi pollicis, extensor communis 
digitorum, extensor carpi radialis, extensor carpi ulnaris, ex- 
tensor longus pollicis, extensor brevis pollicis, extensor indicis, 
extensor minimi digiti, and supinator longus and brevis. 

The position assumed by the arm and hand in musculo- 
spiral paralysis is flexion of the fingers at the metacarpo- 
phalangeal joints with ulnar abduction and slight flexion of 
the wrist; the thumb is adducted and the forearm pronated. 

In primary paralysis or paresis the onset is as sudden as 
the break of the bone. The secondary cases may develop 
insidiously with formications and sharp pains along the nerve 
and functional failure by degrees along with the compression. 

No definite time can be set when the callus interferes with 
nerve function, but in a general way it is in the second week 
or later. It is important to ascertain whether a period of 
preservation of function of the nerve immediately follows 
the fracture. The motor and sensory disturbances set in prac- 
tically simultaneously in secondary cases (Riethus). 

Trophic disturbances are rare but atrophy may occur and 
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in exceptional cases the nails, skin, and cellular tissue may 
show nutritional deterioration. 

Callus incarceration of the musculospiral with total 
paralysis may be attended with neuralgic pain especially on 
movement. Bruns, however, says irritation and paralytic 
symptoms may be wanting with the nerve incarcerated. 

From callus irritation the perineurium may proliferate in 
a spindle-like thickening, forming a sort of neuroma. On the 
other hand the nerve may be flattened and thinned (Blenke). 

Prognosis.—The prognosis in a general way is favorable 
to recovery in the large majority of cases which have had 
the benefit of operative procedure. According to Bruns 50 
per cent. of all cases require operation. Murray claims that 
in 37 cases he freed the nerve 34 times without suturing, 
and in 3 cases he sutured the nerve, with almost uniform 
restoration of function. Kramer believes the prognosis is 
good; he had 35 cases with only 3 bad results. Blenke had 
41 cases of perfect healing, 6 cases almost perfect, 8 cases 
with considerable improvement and 3 cases showing little 
improvement. One case with unfavorable result presented a 
divided nerve with ends lost in the callus at the time of 
operation, 6 weeks after fracture. Blenke believed success 
would have been attained if operation had been resorted to 
earlier. In other cases he believed the interval before opera- 
tion too long. 

Some cases have been operated on a second and a third 
time. There exist records of cases operated on 16 months, 
and 3% years after fracture with restoration of nerve func- 
tion. In general the longer the duration of paralysis the 
less favorable the prognosis. 

The time of improvement after operation varies from a 
few weeks or even days, to months; generally it begins in 3 
to 4 months and final cure is completed in about a year’s 
time. One case (Riethus) with resection of the humerus 
recovered in 2 years, improvement setting in first after one 
year. 

Cases are recorded of quick return of sensation in one 
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day, in 2 days, and & to 1o days after operation. The general 
law seems to hold true for the musculospiral that sensation 
returns before motion aiter paralysis of both, 

klectrical reactions in some measure are of prognostic 
aid, but their value is limited because they cannot indicate the 
pathological condition. A complete reaction of degeneration 
is more unfavorable than a partial one, and though it would 
make the prognosis grave is by no means a contraindication 
to operation. but a change in the character of the reaction 
of degeneration is perhaps of most significance, being un- 
favorable when the negative current response of the muscle 
is less than the positive. Most favorable is the presence of 
Faradic response in the nerve, which however is usually 
subsequent to evidence of voluntary return. 

Indications for operation—What are the indications for 
Operation in musculospiral paralysis complicating fracture of 
the humerus and its healing? Every case of paralysis, whether 
primary or secondary, requires careful study as to the ques- 
tion of operation. ‘Lhe pathological condition of the nerve 
is the vital point and, unfortunately, similar symptoms may 
attend a varied pathological condition; there is not even a 
pathognomonic symptom of complete division of the nerve. 

Of more importance than the fact of some failure of 
function in the musculospiral is the time it has persisted and 
whether it is getting less or increasing. Many cases have 
recovered without operation; Bidder has two cases cured with- 
out operation; 8 out of 17 of Riethus’ cases got well without 
operation. Many other cases are reported in which explora- 
tion was unnecessary. On the basis of the foregoing, Blenke 
says operation is not immediately necessary but a case should 
be handled expectantly; if primary paresis persists and in- 
creases then operate. Von Bruns states that if 4 to 6 months 
pass without improvement operation should be resorted to. 
Riethus asserts that secondary paralyses never recover spon- 
taneously, so that operation is always indicated in this class 
of case. Moreover, it should be done early, though late in- 
terference has proved beneficial. Schreiber states that a case 
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of primary paralysis should not be operated if the symptoms 
are not increasing. A case of Ollier’s is referred to in which 
by manipulation of the bony fragments (extension and cir- 
cumduction) he is said to have freed the nerve. 

The Rontgen ray has been of great service. First of 
all it demonstrates the position of the bones. Good align- 
ment would assure the surgeon that the nerve was not on a 
stretch continuously. A large shadow of callus would be 
of corroborative value in secondary cases. The informa- 
tion as to the nerve is indirect, for after all we have to infer 
what may have happened to the nerve from what is found 
as to the condition and position of the bone. 

The results of electrical findings are of some aid in 
demonstrating the degree of paralysis present, and may be 
of the greatest help in determining functional restoration 
or impairment. But the pathological condition and the 
pathological future of the nerve are the essentials to be deter- 
mined as nearly as possible; and the knowledge of the 
electrical reactions helps only a little. A contusion cannot 
be distinguished by the electrical reactions from damage due 
to callus or even a complete division of the nerve. 

Vennat, however, believes that electrical reaction of the 
affected parts determines treatment: if a partial degenerative 
reaction persists, or the reaction is good, no operation should 
be attempted; but if there is complete reaction of degenera- 
tion operation is indicated. 

Treatment.—In the treatment of these cases the question 
of operation requires conservative consideration. If a given 
case is going to get well with treatment other than resection, 
suture, or operative release of the nerve, operative interference 
is not required. On the other hand if permanent paralysis 
of the extensors is inevitable unless the musculospiral nerve 
is dealt with surgically, operative procedure is demanded. 
But such definite knowledge is not attainable in every case 
In the consideration of individual cases we should approxi- 
mate as nearly as possible this ideal attitude before rendering 
an opinion as to operation. 
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A careful operation, even if unnecessary, would not inter- 
fere materially with ultimate recovery, while an error in failing 
to operate would be most regrettable. So it seems advisable on 
the whole to favor surgical investigation in cases in which 
doubt exists. 

The time of operation is to be chosen at as early a date 
after symptoms of paralysis appear as possible. The later 
degenerative changes in both nerve and muscle are thus re- 
duced to a minimum; and the progress of a partial, but 
increasing, paralysis may be arrested. 

Indications for or against operative procedure turn after 
all on the pathological diagnosis. The more severe the trauma 
the greater the probability of some tearing through the nerve 
or even complete division, especially if there has been much 
rotation of the peripheral fragment, or it has been for a 
moment pulled apart from the proximal fragment, or the two 
fragments have been displaced out of line or at an angle; 
and in such a position the nerve on the stretch may be worn 
through by an edge of bone (Czerny). Such conditions, 
as well as that of being caught between the fractured sur- 
faces and transfixion by a splinter of bone, are among the 
rarer complications pathologically; but if they exist, opera- 
tion is imperatively required at an early stage. 

If in primary paralysis of the musculospiral attending 
fracture of the humerus the anatomical continuity of the 
nerve is assured, nature can be relied on to restore function 
provided that the tension on the nerve is not abnormal and 
compression by new tissue is not superimposed in the process 
of repair. Good and gentle adjustment of the bony frag- 
ments largely insures against the nerve being kept on the 
stretch continuously. The complication of callus com- 
pression cannot be specially guarded against. If partial 
recovery of a primary paralysis is followed by a recurrence 
of the paralysis during callus formation we should then have 
to turn our attention to the consideration of it as a case of 


secondary paralysis. 
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Secondary paralyses of the musculospiral embrace the 
larger number of cases. A partial and moderate paralysis 
not increasing and with a partial reaction of degeneration 
offers the best chance for restoration of the nerve without 
operation. Again, if a stage of improvement sets in it would 
be wise not to interfere surgically but try to cause absorption 
of the callus and cicatrix by massage and electricity so as 
to free the nerve (Neugebauer). 

Increasing paralysis, however, especially if it becomes com- 
plete, justifies surgical exploration—or rather demands it. 
Moreover, a condition of paralysis that is stationary would 
indicate operation. 

In primary cases a divided nerve is to be sutured; if any 
condition is found that keeps the nerve on a stretch, read- 
justment of the bone fragments is indicated; if the nerve 
is caught between bony surfaces * it is to be made free; and 
impaling splinters should be removed. Resection of the 
humerus may be necessary to approximate nerve ends; but 
Blenke condemns the method of Hoffa—an oblique osteotomy 
—as two points are thus presented at which callus may injure 
the nerve. Ollier separated the periosteum to avoid new callus 
in one case. In all cases a proper bed for the nerve must 
be provided. 

The secondary cases have received more attention by in- 
genious operators in their efforts to prevent repetition of 
compression. In most cases a clear channel is, to be sure, 
made for the nerve by simply removing compressing tissue. 
Latterly, however, the nerve has been further safeguarded 
by adjusting soft tissues, muscle, fat, or fasciz about the 
nerve in such a way as to render impossible recurrent callus 
enclosure and pressure. 

Just what the detailed operative procedure in both primary 
and secondary paralyses will be cannot be determined before- 
hand unless the operator obtains an accurate conception of the 
pathological conditions. 





* Pseudarthrosis due to retention of the nerve between the fractured 
ends of the bone has been observed by Blenke. 
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Case I1.—Nine years after suture of nerve. Note extensor muscles firmly contracte 
extending the wrist. (Case of Dr. M. H. Richardson 
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Case IV.—One year after suture of musculospiral nerve. Note relaxed position of hand. 
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Case IV.—One year after suture of the musculospiral nerve. Note powerful extension 
of wrist. (Case of Dr. H. H. A. Beach.) 
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Case 1X.—NoteYleft wrist-drop sixteen years after accident. 
hand muscles. 


Fic. 8. 


Note atrophy of forearm and 





Case IX.—Note atrophy of shoulder and upper arm muscles. 








TABLE I. 


Cases of cae paralysis from the Massachusetts General Hospital Surgical Clinic. 


iM G. H.} Nerve injury. 
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N | Sex. Date and kind of : , | : | 
ra) . : Mg these When discovered, | Surgeon. Date of, and operation. Result and date of observation. | Remarks. 
| Age. Record. | injury. \Occasioned by what 
: CRP gerd PEE ri ne ee | 
1, Male | V. 383, | May 1,1901. Arm | Discovered May | 8. J. September 21,1901. Nerve found | No wrist-drop, and gained | At present at work as 
llyyrs.| P.146 | caughttomiddle! 30, 1901. Divi Mixter. divided, connected by fibrous strength fast. Improvement) a fireman. 
| in belt of engine | ed by bone | band. Ends freshened, sutured first noticed one year after oper- | 
| | | ation. September, 1902. } 
2| Male | V. 656, | December 16, 1896. | Rupture M. H. May 22, 1897. Nerve found di- Nine yearslater. Excellent result. | 
38 yrs.} P. 291 Rupture | Richard-| vided. Ends freshened and su- Motionsat wristslightly limited. | 
} son. tured Elbow limited about 20°. Finger | 
UW | motions good. Able to work | 
— | | | } without hindrance. Dec., 1906. | 
wn 8] Male | V. 431, |Jan., 1903. Frac- | Discovered Feb- | M. H. April 7, 1908. Nerve fonnd in-| Five years later. Musculospiral | 
a ” yrs.| P. 227 | ture ruary 15, 1903. | Richard-| volvedincallns. Bone chiselled fully recovered. March 10, 1908. 
a | | Callus | son. | away and nerve freed | 
<q 4) Male | V. 122, | Oct.11,’05. Pierced | Scar tissue. One| H.H.A. | January 18, 1906. Nerve freed | One year latter. No pain; no} X-ray showed shot in 
% 13 yrs.! P. 291 | by gunshot shot in nerve Beach. from cicatricial tissue. Nearly wrist-drop ; no limitation of| tissues about the 
< | | cut across. Sutured | motion ofarm. O. K. | nerve. 
Ay 5) Male! V. 374, | Aug. 5, 1897. Mult. | Callus and scar | M. H. Ist. operation, July 1900. Mus-/| Six years later. Hand and arm | 
/29yrs.| P. 128 fractures | tissue Richard-| culospiral nerve freed from perfectly useful. Wrist move- | 
_ | | son. adhesions. 2d operation, Aug. ments about one-half normal. | 
<< } | | 1900. Ulnarand median nerves| Little and fo rth fingers nearly | 
% i | freed from callus. 3d opera- stiff. Median nerve normal. ; 
= | | tion, July, 1901. Wired radius Ulnar nerve slightly impaired. 
A 6| Male | | V. 331, | April, 1900. Comp. | Discovered at |..........| July, 1900. Nerve ends found sep- | No improvement. Died, October | 
n 29 yrs. | P. 44 fracture, middle| time of injury. arated some distance and much 29, 1903. | 
9 | | lower third | Divided by bone — Freshened and su- | 
| ture 
~ 7| Male | V. 564, | July, 1893. Frac- | Discovered after |.......... February 7, 1895. Nerves freed | Humerus ununited. Some atro- | Dec., 1893, bone resect- 
UO 133 yrs. | | P.139 | ture (caught in| union. Bone | from callus and sutured phy of arm muscles. Marked ed, no union. Feb., 
n shafting. Firm) and callus | wrist-drop. 1895, wired humerus. 
=) | union in6 weeks) | Feb., 1899, wired, 
= \ | nerve notseen. Feb., 
' | } } | 1907, wired. 
8) Fe- | November 27, 1905.| Immediately |E.A December 16, 1905. Nerve dis- | Perfect functional result. Slight 
male Fracture at mid-| noted. Bone Codman. | sected free and sutured | hyperesthesia backs of thumb 
25y Ts. dle | and callus | ant second finger. Slight bowing 
at site of fracture. Dec. 5, 1906. 
9| Male Oct., 1890. Com- | Callus j++eeeeeeee| Ist. operation, Feb. 21,1891. Nerve | Union good. Poor functional re- | Seat of fracture upper 
l5yrs. minuted frac- resected and sutured. 2d opera-| sult. Wrist-drop complete. No| and lower thirds, 
ture. (Caughtin | tion, idem bone section. Nerve | elbow flexion. lower and middle 
belt) | found bulbous at suture line | thirds. 
10) Male Nov., 1889. Frac-'| Immediately | J. | June 3, 1890. Nerve freed from | Some increase of motion in hand. 
\25 yrs. ture; machinery | noted. Bone Homans. | | callus | Abduction of thumb. Complete 
| crush | and callus | extension of wrist. Dec., 1906. 
11| Male! V. |}March 2, 1899. | Discovered A 8. J. | April 27, 1899. Nerve freed from | Makes all motions except exten- 
ol yrs.| P. | Fracture. Much) 24,1899. Ca i | Mixter. | callus. Resectedand sutured | sion of thumb. 1 year7 months 
| | comminuted. | } after operation. Nov. 22, 1900. 
| | Middle third | | 
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SCUDDER AND PAUL. 


In an analysis of the Massachusetts General Hospital cases 
the following facts are of importance. 

There is a total of 11 cases in which the end results are 
The important facts in these cases are tabulated in 
In Table II are placed the same cases showing the 
time that elapsed between the date of operation and the ac- 
cident and between the date of operation and the last observa- 
tion of the patient together with the functional result recorded 
at the last examination. 


TABLE II. 


Cases of musculospiral paralysis, Massachusetts General Hospital Clinic. 
according to time elapsed. 


| Interval 


| between 
Date i 
: accident 
of operation. | and 


| operation. | 
— 


| 
September 21, 1901 | 424 mos. 


May 22, 1897 ...... 5 mos. 
April 7, 1903 ......| 3 mos. 
.| January 18, 1906..} 3 mos. 
(1) July, 1900..... 3 years 
(2) August, 1900. .; 
(3) July, 1901 
| 8 mos. 


| July, 1900 


| Dec., 1893, bone ..| 1 year, 7 | 


Feb., 1895, nerve mos. 
| Feb., 1899. bone | 

Feb., 1907, bone | 
| December 16, 1905 | 3 weeks 
| | | 
| February 21, 1891 | 4 mos. 
| June, 1890 ........ | 7 mos, 
| | 
| April 27, 1899 ..... 3 weeks | 


| March, 1908. 


| January, 1907. 


| December, 1906. 








Tabulated 





Result 
and date of last observation. 


Sept., 1902. No wrist-drop. Improving. | 1 year 


December, 1906. Excellent result..... 
Perfect result. ........ | 


1907. Good functional result. 
ments about half normal. 


Move- 


| October, 1903. Noimprovement. .... 


February, 1907. Marked wrist-drop.. 


Dec., 1906. Perfect functional result. 


' 
April, 1907. Wrist-drop complete. ... 


Fair result. Exten 


sion of wrist possible. 


November 22, 1900. Perfect result, ex- 
cept extension of thumb. 


Eight cases of the 11 have no wrist drop at present. Three 
cases showed no improvement in the nerve function following 
operative interference. 

Of these 3 cases, 1 died three years following suture of 
the nerve, showing no improvement in the nerve function; 
another (see photograph of Case VII, Figure 6) has had 
three unsuccessful operations for ununited fracture of the 
humerus at intervals of six to eight years; the third case had 





Perfect result. .......... | 5 years 
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at the first operation the nerve freed, resected and sutured, and 
at the second operation the bone shortened by resection, the 
nerve, found bulbous, resected and sutured. After 16 years 
there is no return of function in the nerve. 

Eight of these cases were badly injured. The trauma was 
very severe; the arm was caught in the shafting or the belt 
of an engine, or had received a gunshot wound, or was crushed 
by machinery. Most all the cases were operated upon some 
three or four months following the accident. The longest in- 
terval between accident and operation was three years. This 
case recovered functional usefulness and the musculospiral 
supply. Improvement in these cases was first noted six months 
to one year following the operation. 


SUMMARY. 


1. Musculospiral paralysis occurs in from 4 to 8 per cent. 
of cases of fracture of the humerus. 

2. Fracture of the middle third of the humerus is the 
fracture most commonly complicated by musculospiral 
paralysis. 

3. Fracture of the humerus at any age may be associated 
with musculospiral paralysis. 

4. Musculospiral paralysis is primary if it dates from the 
accident and it is secondary if it is subsequent to the accident. 

5. Primary paralysis of the musculospiral nerve indicates 
a more severe injury to the nerve than does secondary 
paralysis. 

6. The diagnosis of the exact pathological condition of the 
musculospiral nerve following trauma to it is of the greatest 
importance and is difficult to determine. 

7. Progressive impairment of function or stationary 
paralysis of the musculospiral nerve complicating fracture of 
the humerus justifies and may demand operation. 

8. Operation means the release of the nerve from com- 
pression or tension and often resection and suture, and always 
guarding against recurrent compression or stretching. 

g. A late suture (months after the injury) is attended by 
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technical operative difficulties not present in an early suture 
(soon after the injury). 

10. Resection of the humerus to allow of approximation of 
the divided ends of the musculospiral nerve is a good pro- 
cedure (Allis, Philadelphia) but not until nerve suture d dis- 
tance has first been carefully employed. 

11. Electrical reactions cannot determine the pathological 
condition, They are of value in determining the course of 
events. 

12. The prognosis after operation is good; the earlier a 
necessary operation is done the speedier the cure. 

13. Exercise of paralyzed muscles by electric stimulation 
(galvanism) is helpful. 

14. Sensory symptoms are variable; in general the sensory 
symptoms have no relation to the degree of motor loss. 
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NOTE ON PARTIAL NEPHRECTOMY. 


BY GILBERT BARLING, M.B., F.R.C.S., 


OF BIRMINGHAM, ENGLAND, 
Surgeon to the Birmingham General Hospital. 


THE operation for partial nephrectomy is so rarely possible 
that a single instance seems worthy of record. 

I published my nephrectomies, numbering 39 in the ten 
years which terminated March, 1907,! and since that time I 
have probably done some 12 others; but this is my first par- 
tial removal of the kidney. Twice I have been inclined to 
attempt it, but on second thought have resorted to the complete 
removal of the organ. One of those cases in which partial 
nephrectomy was tempting, was a hypernephroma of small 
size limited to the lower end of the kidney. This has already 
been published with an illustration in the ANNALS OF SURGERY, 
vol. xliii, 1906. Although the whole kidney was removed, a 
local recurrence occurred in about a year,—a recurrence which 
I should undoubtedly have credited to mistake of my own if I 
had performed a partial removal of the kidney. Another 
case, one of tuberculosis of the kidney, also offered a pit-fall. 
There was a perfectly circumscribed cold abscess about the 
middle of the external border and apparently well shut off 
from the pelvis. It would have been very easy to take a wedge 
out of the middle of the kidney, but I have always felt unfavor- 
ably inclined to partial operations for tubercular disease in an 
organ like the kidney, and therefore followed my usual rule 
of complete nephrectomy, which was shown on the examination 
of the specimen to be fully justified by the fact that infection 
of the pelvis and the ureter already existed. 

The details of the present case are as follows: 


J. M., female, aged 35, was admitted to the General Hospital 
under my care on January 10, 1909, complaining of pain in the 
left loin. She had suffered for the last four years from attacks 
of pain in the same position at intervals of three to four months, 





* British Medical Journal, July 13, 1907. 
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the pain starting about the level of the left iliac crest and shooting 
upwards as far as the lower ribs. It was of a sharp stabbing 
nature, generally lasted for some days, and was worse when 
the patient was up and about than when she was lying in bed. 
The patient felt sick with the pain, but did not vomit. There was 
no pain on micturition, or any marked frequency in the day, but 
she used to get up twice in the night. Examination of the urine 
showed the presence of pus in considerable and of blood in 
very slight quantities; the amount of urea was generally about 
300 grains or rather less; no tubercle bacilli could be detected. 

On palpation the patient was tender over the lower part of the 
left kidney. Muscular rigidity was marked, so that it was im- 
possible to say with certainty whether the organ could be felt; 
but it was thought that the lower pole could be palpated and that 
it was enlarged. 

On cystoscopic examination the right ureter was found to be 
normal. On the left side a normal ureter was found in the nor- 
mal position, functionating healthily. A second ureteral orifice 
was then discovered further outwards on the left ureteral bar. 
This was much larger than the left orifice first mentioned, was 
very patulous, and no efflux was discovered from it. An attempt 
to catheterize the ureter unfortunately failed, as the only catheters 
available were too large to be passed down the particular cysto- 
scope in use, 

The patient was now given a general anesthetic and the left 
kidney exposed through the loin by the usual oblique incision. 
Dense matting fixed the lower half of the kidney, and it was with 
great difficulty that it was brought down into view. It presented 
the appearance shown in Figure 1. The upper portion of the 
organ, exactly two-thirds of it, was unusually firm in consistence 
but otherwise apparently quite healthy; the lower third was in a 
condition of complete sacculation and presented a yellowish-white 
color in contrast to the brownish-red of the upper healthy por- 
tion. The pelvis of this lower third was much dilated, as was the 
ureter also (to the size of a No. 14 E catheter). No stone could 
be detected in the pelvis or ureter. The latter was therefore 
opened and a bougie passed easily into the bladder, showing the 
absence of stone or stricture. After considerable search, the sec- 
ond ureter was found clinging closely by dense adhesions to the 
diseased ureter and dilated pelvis. Much trouble was required 
to separate the two, and it was feared that the nutrition of the 
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healthy ureter might have been damaged. The dilated ureter 
was now clamped and divided. A clamp was next placed on the 
vessels of the kidney and the lower third of the kidney excised. 
Lest any renal tissue should be left on the truncated lower end of 
the upper healthy portion, that end was carefully curetted with 
a Volkmann spoon, and the end was whipped over with a con- 
tinuous catgut suture. The clamp was now removed from the 
vessels ; very little bleeding occurred. The remaining portion of 
kidney was returned into the loin and the wound closed except 
for a drainage opening. 

Shock after the operation was extremely marked, much more 
so than in an ordinary case of nephrectomy for a pyonephrosis. 
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This was due probably in part to the difficulty of stripping out the 
kidney in the first instance and probably to some extent also to 
the rather prolonged nature of the operation which occupied 
much more time than an ordinary nephrectomy. 

The patient’s recovery was interrupted by a slight febrile dis- 
turbance on the ninth day, two days after the drainage tube 
was taken out, and was probably due to some little leakage from 
the cutting out of the continuous catgut suture. There was at this 
time a little hematuria. The patient is now quite well in all 
respects. 

The removed portion contained pus and showed a single 
cavity continuous with the dilated pelvis. Renal tissue was 
almost completely absent and a section of the walls of the sac 
failed to find evidence of tubercular infection. 











PARTIAL RESECTION OF THE BLADDER FOR 
MALIGNANT TUMOR BY THE TRANS- 
PERITONEAL ROUTE. 

































By ALEXANDER PRIMROSE, M.B., C.M.(Edin.), M.R.C.S.(Eng.), 
OF TORONTO, CANADA, 


Associate Professor of Clinical Surgery, University of Toronto; Surgeon, 
Toronto General Hospital. 


THE treatment of new growths in the urinary bladder has 
not been satisfactory. This remark applies not only to malig- 
nant growths, but also to the so-called benign ones. Of the 
latter it is commonly believed that there is a tendency for a 
simple growth in the bladder to take on malignant charac- 
teristics. 

The statistics published by Watson ! indicate with sufficient 
force the unsatisfactory results of operative treatment. Wat- 
son studied 653 cases (243 benign, 410 malignant). These 
had been under the care of different surgeons. He had found 
that where a more or less radical operation had been per- 
formed for papilloma and myoma, 34 per cent. only were free 
from recurrence at the end of one year. After similar treat- 
ment for carcinoma only 28 per cent. were free from recur- 
rence at the end of a year. He further holds that if operative 
deaths and rapid recurrences are considered together under 
the head of “ operative failures,” such failures have appeared 
in 28.06 per cent. of benign and 46 per cent. of carcinomatous 
tumors. 

Numerous methods have been adopted for the removal of 
bladder growths. Operative cystoscopy with the use of the 
snare or galvanocautery has been employed of recent years. 
The writer had an opportunity of seeing Casper, of Berlin, dur- 
ing the past summer, operate upon a growth in the bladder by 
means of the cystoscope. He was removing a tumor from 
the bladder of a man 72 years of age. This was being accom- 
plished piecemeal, a small portion of the growth being removed 
every few days by a wire snare. Casper explained that as the 
1137 
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man had patience and sufficient time at his disposal, he ap- 
proved of this method of operating rather than that of supra- 
pubic cystotomy in a man of his age. Perhaps Casper’s atti- 
tude towards this patient may be explained by the conclusions 
to which he has arrived as published in his book on “ Genito- 
urinary Diseases,” where he states that “patients do better 
and live longer without than with operation.” ? 

From time to time tumors of the bladder have been attacked 
by suprapubic cystotomy. On exposing the tumor it has been 
removed by free dissection, the use of the galvanocautery, the 
employment of a wire snare, or a combination of these 
methods. In some cases X-ray treatment through the bladder 
opening has been suggested. In the suprapubic operation, as 
carried out in the past, two main dangers are emphasized by 
those who have operated along these lines. The first of these 
dangers is infection of the prevesical cellular tissue (Retzius’s 
space) ; the second is infection of the peritoneal cavity. Curi- 
ously enough, until within the last few years surgeons have 
dreaded the opening of the peritoneum in operations on the 
bladder rather than the disturbance of the prevesical space. 
The writer is firmly convinced that this attitude is entirely 
erroneous, and from his experience would be inclined to state 
that the opening up of the prevesical cellular tissue is a very 
much more frequent cause of serious complications in bladder 
surgery than is the opening of the peritoneal sac. Infection 
in the prevesical space is an exceedingly serious complication, 
particularly in old people with atheromatous vessels. Fur- 
ther, it is much easier to prevent infection of the peritoneum 
when the bladder is opened by the transperitoneal method than 
it is to prevent infection of the prevesical space when that is 
widely exposed during operative procedures upon the bladder. 

My paper deals with a case of carcinoma at the base of the 
bladder. For this condition, in which the treatment hitherto 
has been so eminently unsatisfactory, total extirpation of the 
bladder has been advocated of late years. Rovsing of Copen- 
hagen recently reports® before the German Association of 
Surgeons three cases in which he performed this operation. 
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By this method the bladder is removed through a suprapubic 
wound and the ureters are carried out into the loin through the 
space of Petit, where subsequently the urine is discharged. 
He has succeeded in performing this operation without wound- 
ing the peritoneum. The first patient, 34 years of age, was 
still alive and well when he reported the case eleven months 
afterwards. The second, a man of 67 years of age, died on 
the eighth day after the operation; the third, a man aged 57, 
was alive at the time his case was reported, four weeks after 
operation. Mayo has advocated the transplanting of the ure- 
ters into the rectum in such cases. Paroliks transplants the 
ureters into the vagina in the female and Sonnenberg carries 
them into the urethra. 

Berg,‘ in the ANNALS OF SURGERY, September, 1904, pro- 
poses the removal of the bladder by the transperitoneal method. 
After opening the abdomen the peritoneum of the pelvic floor 
is divided straight across. Each ureter is traced down to the 
bladder and the tumor is removed. The ureters are trans- 
planted into the healthy part of the bladder if they have been 
involved in the growth. Further, any lymph-glands which 
may be involved are dissected out from beneath the peritoneum 
in the pelvis. Drainage is provided through the pelvic floor 
into the vagina in the female or between the prostate and rec- 
tum in the male. The bladder is sutured and the peritoneum 
is closed over the pelvic floor and the abdomen closed without 
drainage. Harrington ° has reported a case of chronic disease 
of the bladder treated by the transperitoneal incision. 

An important contribution to the subject of the removal of 
tumors of the bladder has been made by Chas. H. Mayo. He 
has described a simple and efficient means of operating upon 
these cases by the transperitoneal route. The abdomen is 
opened above the pubes and the bladder opened by a vertical 
incision through its peritoneal covering. The tumor is re- 
moved and subsequently the wound in the bladder is sutured. 
Five cases have been operated upon for papillomatous growths 
without mortality; three of these tumors were carcinomatous, 
and the others benign.® 
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The following case was operated upon by me on the 17th 
of January last and the operative procedure as described by 
Mayo with but slight modification was carried out. The fol- 
lowing is a history of the case: 


J. W., aged 48 years, was admitted to the Toronto General 
Hospital under my care on January 15 with a history that three 
months previously his symptoms of trouble in the bladder began. 
This consisted in frequency of micturition, pain, and hematuria. 
He went from bad to worse, until finally on admission his con- 
dition was almost desperate. The urgency of the case consisted 
chiefly in the fact that he had not only lost a very large quantity 
of blood and was profoundly anzmic, but the blood had collected 
in the bladder and had produced retention, so that he was suffer- 
ing great pain. On admission the bladder was found distended 
to the umbilicus. On passing a catheter blood-clots and urine 
were drawn off with great difficulty, but it was possible to relieve 
his distress to a considerable extent by this means, and it was 
hoped that, within the course of a few days, one could improve 
the local condition before operating. Rectal examination showed 
a tumor-like mass in the left wall of the bladder, palpation of 
which caused the patient much pain. No enlargement of the 
prostate gland could be detected. With a silver catheter in the 
urethra thickening was very marked on the left side of the 
bladder in the region of the seminal vesicle. When seen on 
Sunday afternoon, two days after admission, the bladder was 
again greatly distended and the patient was suffering intensely. 
He had broken out in a cold perspiration and he was loud in his 
expression of the wish that death would relieve his sufferings. 
Operation was immediately undertaken for his relief and the 
following procedure was carried out. 

The patient was anesthetized and placed in the high Trendel- 
enberg position. An incision was made in the middle line from 
the pubis to an inch and a half above the umbilicus. On opening 
the peritoneum it was found that the bladder was distended very 
markedly, so that the prevesical fold of peritoneum was fully 
two inches above the pubic bone. Several long strips of gauze 
were placed in position in such fashion that the abdominal viscera 
were excluded from the pelvis and thoroughly protected. The 
bladder was then incised through the peritoneum by a vertical 
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incision on its posterior surface three inches long. It contained 
blood-clot of the color and consistence of red currant jelly. There 
was no urine distinguishable from this mass, save a small amount 
of port-wine-colored fluid (perhaps two ounces) which lay in 
the bottom of the bladder. A portion of the blood-clot was lifted 
out by the hand and the remainder by a sterile tablespoon, and 
thus the bladder was emptied. The inner wall was now inspected 
and a tumor was observed on the floor of the bladder, situated on 
the left-hand side, forming a patch about 7 cm. in diameter. On 
close inspection it was found that the ureter entered the lower 
portion of this mass, the margin of the tumor extending 1 cm. 
beyond the mouth of the ureter towards the prostate. The right 
margin of the tumor was about 1 cm. from the middle line. The 
incision in the posterior wall of the bladder was extended down 
to within a centimetre of the tumor, and then the whole thickness 
of the bladder wall, including the peritoneal coat, was cut through 
to the left and right of the tumor at a distance of I cm. from its 
margin. It was now found that the lowest portion of the tumor 
lay below and anterior to the line of reflection of the peritoneum 
on the posterior wall of the bladder; consequently, in order to 
reach that portion, the peritoneum was divided transversely 
about 2 cm. above the lowest point of Douglas’s pouch. The 
left ureter was recognized through the peritoneum, and was 
subsequently found as it passed into the tumor mass anterior to 
the peritoneum. It was found to be dilated sufficiently to admit 
a structure the size of an ordinary lead pencil. 

The vas deferens was observed passing over the ureter 
towards the middle line. The mucous membrane was now divided 
by means of the scalpel 1 cm. below and anterior to the tumor, 
this incision being carried in a curved direction so as to divide 
the mucosa I cm. from the lower margin of the tumor mass. 
The tumor was thus completely separated from its connections 
and was pulled up out of its bed with the ureter still attached to 
it. The ureter was now divided transversely 1 cm. from the 
point of its entrance into the tumor mass. On inspection, the 
bed from which the tumor had been enucleated was found to 
consist of the floor of the pelvis, in which the fibres of the levator 
ani were exposed. 

The ureter was first of all secured by stitching it to the wall 
of the bladder as it passed through beneath the peritoneum. The 
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extremity of the ureter was carefully stitched to the mucous lining 
of the bladder at a point where the cut in the mucosa had been 
brought together by three or four interrupted catgut stitches. 
It was thought wise not to attempt complete closure of the 
mucosa where the enucleation of the tumor had left a bare area 
in the floor of the pelvis. A raw surface in this locality was 
consequently left which measured perhaps 4 cm. in diameter. 
The bladder was now closed towards the peritoneum by a series 
of No. 2 sterile catgut stitches, the Connell stitch being used, 
beginning at the bottom of Douglas’s pouch and extending all 
the way on the posterior surface of the bladder to the prevesical 
fold above. A very successful turning in of the edges was thus 
accomplished. This closure was supplemented by sterile linen 
thread, No. 1, from the bottom of Douglas’s pouch to the pre- 
vesical fold carried as a continuous Lembert suture. 

Douglas’s pouch was now swabbed out with some warm 
normal saline solution. The strips of gauze were removed and 
the abdominal wound closed. A large-sized rubber catheter was 
left in the urethra for the purpose of draining the bladder. The 
laparotomy wound was closed by No. 1 catgut in the peritoneum, 
and then by a series of interrupted silkworm gut sutures, the skin 
edges being approximated by horse-hair. 

The patient made an excellent recovery from the operation. 
He lost all his pain and distress and passed water freely by the 
urethra. There was very little hematuria and he was soon able 
to leave the hospital completely relieved. 


The case which I have reported illustrates well the possi- 
bilities of relief in this serious class of bladder affections. It 
is somewhat remarkable that the definite procedure which was 
adopted in this case has not long ago been suggested when so 
much advance has been made in recent years in the treatment 
of surgical conditions within the peritoneal cavity. I close 
this paper with the suggestion that in all probability the future 
will show that it is much less dangerous to approach the 
bladder in such cases through the peritoneum than by opening 
up the prevesical space of cellular tissue. It is possible that 
ere long the prostate gland may be attacked by the transperi- 
toneal method. The question may well be asked: Why not 
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remove growths from the bladder and subsequently close the 
opening by bringing the serous surfaces in contact after the 
manner adopted in connection with tumors of the intestinal 
tract, or for surgical cond ‘tions in other viscera? With proper 
precautions one may readily believe that the opening of the 
bladder through the per:toneum is not nearly as likely to result 
in peritonitis as is the opening of the bowcl through its serous 


coat. 
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CANCER OF THE PROSTATE. 


A CLINICAL, PATHOLOGICAL AND POST-OPERATIVE ANALYSIS OF III CASES. 
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PRELIMINARY REMARKS. 


Most of the important literature on carcinoma of the pros- 
tate is based on autopsy records. Few clinical reports of 
large series of cases have been published, and our knowledge 
of the clinical characteristics, the living pathology and the 
operative indications and results is in a very confused condi- 
tion. It is generally held that operative attack upon the can- 
cerous gland is injudicious and that hope for a radical cure is 
out of the question of possibilities. 

Six years ago the writer promulgated a radical operation 
for the cure of cancer of the prostate, and the time seems ripe 
to see what results have been obtained. 

Surprisingly good results in advanced cases have been 
obtained by palliative operations, and the writer, when in- 
vited by Dr. Pilcher to contribute a paper on “‘ Carcinoma of 
the Prostate’ for this memorial volume, decided to present 
an exhaustive study of his cases with the hope of presenting 
an accurate picture of the clinical and pathological characteris- 
tics of the disease, to show the possibilities of an early diag- 
nosis and radical cure, and to determine the basis of palliative 
operations and what may be expected from them. 

In this series of cases only those have been included for 
tabulation in which fairly good records were at hand. We 
have thus collected 111 cases, nearly all of which I have 
personally seen and examined, the large majority from my 
private practice. 


CLINICAL CONSIDERATIONS. 


Etiotocy.—The ages of the patients were as follows: 
Under 50 years, 2 cases; 50 to 59 years, 25 cases; 60 to 69 
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years, 50 cases; 70 to 74 years, 17 cases; 75 tO 79 years, 13 
cases; 80 to 84 years, 4 cases; total, III cases. 

As seen here, the greater number of patients were in the 
decennium between 60 and 69 years of age, 45 per cent. being 
in that period. Sixty-nine per cent. of the cases were under 
70 years of age. ‘These figures correspond very closely to 
those of benign prostatic hypertrophy, as I found in an analyt- 
ical study of 145 cases. Forty-six per cent. of the patients 
were between 60 and 69 years of age and only three of real 
hypertrophy in patients younger than 50 years of age. ‘The 
youngest patient with carcinoma was 45 years of age and 
for eight months had suffered with severe burning in the 
urethra. For six months urination had been very frequent 
and difficult and for five months there had been considerable 
hematuria. ‘The prostate, seminal vesicles and bladder were 
all involved in an extensive carcinomatous growth and the 
patient died fifteen months later, two and a half years after 
the beginning of the disease. 

The second case, in which the patient was 45 years of age, 
had had symptoms of pain over the left tuber ischii for six 
months. Recently he also had pain in the perineum. There 
had been no hematuria and very little difficulty in urination. 
The carcinoma was confined to the left lobe of the prostate 
and a small nodule in the right lobe. The cystoscope showed 
only a small median bar and the bladder was negative. The 
patient refused operation. This case would have been an 
excellent one for a radical operation. 

It is interesting to note that these figures correspond closely 
with that first report of Sir Henry Thompson, who in the year 
1860 gave the medical world its first definite ideas of car- 
cinoma of the prostate. In his report of 12 cases there was 
one 41 years of age; two between 40 and 50; three between 50 
and 60; five between 60 and 70; two over 70 years of age. 

Gonorrhea.—Thirty patients acknowledged having had 
gonorrhoea and in 25 cases no record has been made on this 
point. 

Among those patients who acknowledged having had 
gonorrhoea there were none in which the prostatic trouble 
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seemed to be continuous with that of the gonorrhcea, and the 
gonorrhoea was cured in nearly all cases many years before 
the beginning of the final prostatic trouble. One patient, 70 
years of age, acquired gonorrhoea six weeks before admission 
and ten months after the beginning of his prostatic trouble. 
These figures correspond to those found in cases of benign 
hypertrophy, there being only 46 patients of 145 who ad- 
mitted having had gonorrhcea, and in only 8 of these was 
there a stricture present, 3 alone being severe in character. 
My statistics seem to clearly disprove Ciechanowski’s assertion 
that the etiology of prostatic hypertrophy is a chronic 
inflammation. 

Marital state-——Eighty patients were married; 27 were 
widowed, and only 3 were single. In one case no note was 
made. While it is probably true that only a small proportion 
of males remain single after 50 years of age it seems true that 
carcinoma of the prostate, as with hypertrophy of the prostate, 
is much more frequent among married men. 

In my series of 145 cases of benign prostatic hypertrophy 
only 12 were single and there were 10 cases in which the 
patients were Protestant ministers, all of them married, and 
not a single one of 145 was a Catholic priest. That the his- 
tory of the sexual over-indulgence is not a necessary pre- 
cedent I know from a few cases in which the patient dis- 
tinctly declared that he had not had coitus for many years be- 
fore the beginning of his prostatic trouble. 

Heredity.—Unfortunately my case histories are not suff- 
ciently explicit as to the previous existence of cancer in fami- 
lies of the patients to make my records accurate, but it is safe 
to say that heredity plays about the same importance in car- 
cinoma of the prostate as in cases of carcinoma elsewhere. In 
one case the history was remarkable in that the great-grand- 
father, grandfather, father and three uncles all died of pros- 
tatic trouble, probably carcinoma. The patient was 54 years 
cf age, and although the onset of the disease was apparently 
only about five months before admission, the seminal vesicles 
were already involved so that only a conservative perineal 
prostatectomy was performed. 
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Among the 17 cases in which perineal prostatectomy was 
performed, the family records were quite accurate and there 
were only 3 in which there was a family history of carcinoma. 

Relation between Benign Hypertrophy and Carcinoma.— 
This will be discussed more fully in the pathology of the dis- 
ease. We may remark here, however, that in half of the cases 
the disease is not associated with hypertrophy of any portion 
of the prostate and that when the two diseases do exist at 
the same time they are apt to involve different portions of 
the gland, the carcinoma the posterior and subutheral por- 
tions, the hypertrophy the median and central groups of 
glands. 


SYMPTOMATOLOGY. 


In this series of 111 cases a careful analytical study of the 
symptomatology has been made by my assistant, Dr. M. L. 
Boyd, and is as follows: 

In 76 cases the first symptom noticed by the patient was an 
increased frequency of urination, generally slight in character. 
In a few cases this symptom was very marked, but in most of 
these there was an improvement after a few days. In 48 cases 
difficulty of urination was an initial symptom and was also 
usually slight at first and became progressively worse. In 
4 cases the onset was ushered in with a complete retention 
of urine and in 4 by hematuria— two slight and two con- 
siderable. Pain was not an infrequent onset symptom and 
its location has been tabulated as follows: 

POSITION OF PAIN. 


No. of cases 
Urinary tract (bladder or urethra)..............cceeccscceee 16 
Dares GOD 4. dinketess cons csrtesiseanstissvingaoeia’ 7 
Tnpuinal amd scrotal 2GQlORe. «.....605 cccccccscccsscssccncsven 2 
Dorsal, sacral or qhetenl COiOMs. 20.00 ccciascvccsccssvcvessuce 6 
EWOE: CROINIOES ek koe Swen saidinss eae de ta eve ee eee 3 
RI sans dnnkenedwecsasiienansnccnpeniatears I 


In most of the cases in the above tabulation the pain was 
generally quite marked and sometimes very severe. Those 
cases in which only very slight burning was complained of 
were not included, though several cases in which the burn- 
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ing was severe and amounted to a pain have been included. 
There was one patient in which irritability in the bladder was 
quite marked. One patient, aged 64, was suddenly seized, 
during urination, with an excruciating pain which radiated 
from the bladder to the end of the penis, and after that re- 
curred frequently. In another case the onset symptom was 
pain in one groin and down the back of the thigh, which his 
physician told him was rheumatic in character and gave him 
“appropriate ” treatment for seven months, when, for the 
first time, a very slight difficulty of urination was noticed. 
Only four weeks before admission were his urinary symptoms 
sufficient to call attention to his prostate, by which time the 
entire prostate and seminal vesicles were involved in an exten- 
sive carcinomatous growth. In another case the first symp- 
tom, which came on suddenly two and a half years before ad- 
mission, was a severe pain in the rectum which became con- 
tinuous and grew steadily worse. Another patient had had 
only one symptom since the beginning, three months before— 
sharp shooting pains in the left hip radiating down the left 
thigh to the knee and associated with a numbness which ex- 
tended to the foot. There was practically no urinary disturb- 
ance although the membranous urethra, prostate, seminal 
vesicles, pelvic glands and rectum were involved in an exten- 
sive carcinomatous mass. 

In my 145 cases of benign hypertrophy the onset symp- 
toms were as follows: 

ONSET SYMPTOMS. 


No. of cases 


NY SE IR aa non ai pcan Maceo wnsecked vaeanuwe 88 
ne Oe ee ree 78 
Re ee Tn ee ee Pee eee ee en nT 25 
oe e ere mT OTE a ee NE oe eae ae ey ere 7 
ee PURI OE BIB, win. cc ccccnwncnsirnesvssnevedaccs 8 
NE TO I ties nw kaaw ates RES Kas wie keea es g 


In 12 of the 25 cases of benign hypertrophy in which 
pain was present, there was only a slight burning in the urethra 
and in 3 the pain was merely the discomfort produced by 
straining to void. In one case there was sharp pain which 
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followed sudden stoppage of urine during micturition. In 
g cases calculi were present. In no case were there the symp- 
toms of sciatica or severe pain in the hips, buttocks, thighs or 
groins which have been seen in many of our cases of 
carcinoma. 

Heematuria is shown to have been a more common onset 
symptom in benign hypertrophy than in carcinoma. 

In conclusion, it may be remarked that in the majority of 
cases the onset is much the same as that of benign hypertrophy: 
an increase in the frequency and difficulty of urination, which 
is often slowly progressive in character. Pain alone is a much 
more common symptom and frequently remains for a long time 
the only symptom. In one remarkable case the first and only 
symptom complained of was pain in the legs which was found 
to be caused by an extensive carcinoma which involved also 
the vessels of the groin. 

In 60 cases which were studied by Motz the onset symp- 
tom was: difficulty of urination in 38 cases; complete reten- 
tion of urine in 8 cases; hematuria in 8 cases; neuralgia in 5 
cases. 

Duration and Course of Disease —Guyon recognized three 
forms: (1) those with a rapid course, in which the symptoms 
may have been present a very short time; (2) those following 
a subacute course, the disease having been present after the 
tenth or twelfth month; and (3) those following a very slow 
course with a duration of two or three and even as long as 
nine years. In 26 carefully studied cases Motz found that 
40 per cent. of the patients died within seven months after 
the onset symptoms, 7 lived over a year, and 6 for periods 
varying from two to ten years. In making this study we have 
prepared a table which shows the duration of various symp- 
toms. It is given on the following page. 
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DURATION OF VARIOUS SYMPTOMS AT TIME OF ADMISSION OF PATIENT. 


y 


S -] Eg » : 3 

> 5 € §8 €s Fe 4G 58 

>a aa 5 es Lv 23 Ss ote 

33 £5 g £8 ag fe r g* 

es $8 st fo 85 &8 g ss 
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1 to 6 months..... 10 9 13 4 13 9 4 

6to 11 months.... 4 5 4 I 2 ae 

12to 17 months....14 12 4 2 3 3 $s 2 

18to 23 months.... 3 3 I I 2 wh 

24to 36 months....18 22 2 I I 2 I 2 
Over 3 years...... ' a I 
320 5 Fears... 005% 4 9 ‘6 2 és 
6to 10 years...... 6 rs 2 I I 
Over 10 years...... 2 I 2 I 


As shown in the above tabulation symptoms were 
present in many cases for prolonged periods,—the longest be- 
ing 20 years, during which the patient had difficulty of urina- 
tion and more or less frequent catheterization. There were 5 
cases in which symptoms had been present more than 10 
years. None of these cases, however, were subjected to pros- 
tatectomy, and we cannot therefore say with positiveness that 
the early symptoms were not due to benign obstruction to 
urination. Among the 34 operative cases of which we have 
good pathological notes, there were only 11 that showed 
definite hypertrophy associated with carcinoma. Among these 
II cases there was one in which the symptoms of urinary 
obstruction had been present for 11 years and one in which 
they had been present for five years. In the other 9 cases 
the symptoms had been present for shorter periods. Among 
the cases in which there was no hypertrophy the entire prostate 
being carcinomatous, there was one in which difficulty and 
frequency of urination had been present for six years and 
severe pain for five years, and other cases in which frequency 
and difficulty had been present for three years in I case, two 
years in 2 cases, one vear in 3 cases, and six months in 
1 case. These statistics are sufficient to show that the course 
of the disease is very variable in its duration, some cases 
being extremely rapid and ending in death in less than a 
year, but in the majority two to three years of duration, 
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many cases extending over three or four years and a few cases 
over five years. 

In the above tabulation is it noteworthy that pain came 
on much later than urinary obstruction. In only 3 cases of the 
111 had pain been present over 10 years; in only 10 cases 
over three years, and in the majority of the cases under 
18 months. 

Catheter Life-—In 21 cases the patient had complete re- 
tention of urine and had used a catheter regularly for varying 
periods up to three years. In 13 cases the catheter had been 
used less than six months, in 5 cases over a year and in 2 cases 
over two years. In 23 cases although the patient was able to 
void, urination was so slow, difficult and frequent, that the 
catheter was used one or more times daily. In 14 of these 
cases this had been present for less than six months, in 3 cases 
between six months and a year, in 2 cases over one year, in 
3 cases over two years and in one case five years. In 8 cases 
complete retention of urine occurred occasionally, requiring 
catheterization, but these patients did not use the catheter 
every day. 

STATUS PRASENS. 

When the patient was admitted to the hospital the symp- 
toms presented were as follows: Complete retention of urine 
and catheter life 19 cases. The number of times daily in which 
catheterization was necessary was as follows: Two times, 2 
cases; three times, 4 cases; four times, 2 cases; five times, I 
case; six times, 4 cases; eight times, 3 cases; ten times, 2 
cases; twenty times, I case. 

Incomplete retention of urine but catheter used, 22 cases: 
once daily 2 cases; twice daily 5 cases; three times 4 cases; 
four times 5 cases; five times 3 cases; six times I case; seven 
times I case; every few minutes I case. 

In those cases in which urination was possible the difficulty 
of urination was great in 28 cases; moderately difficult in 6 
cases ; slightly difficult in 5 cases. 

The frequency of urination was very frequent (every few 
minutes to one hour) in 38 cases; moderately frequent (about 
every two hours) in 7 cases; slightly more frequent than 
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normal in 13 cases. In 2 cases there was constant dribbling 

of urine associated with a large amount of residual urine. 
Pain.—The location and the severity of the pain present 

on admission is graphically shown in the accompanying table. 


LOCATION AND SEVERITY OF PAIN ON ADMISSION, 


Slight. Moderate. Severe. 
MMs Sy pacicte oe w ea ponies siete 4 4 10 
PE ay sic tees per eRe cue aa seas 3 4 II 
NID 5 25 to acg es aewaleies Naa ee 3 5 y 
PRIN he smal acs gis Migtars Leiatociein Wiis nla Arava 4 2 9 
PN aan eceusk suawewun seeniaannté 2 fe) 10 
cls 4 4 add wh cece aM ee Aaa aS I I fy) 
NE 5 Ke chances ceeknbskGs Kiedis soexe 3 ) 3 
Pikes ciianct Kou eRPeniieed a nsimek 2 3 4 
EE 466 Nest neKekesknneebeuckabebes 2 4 8 
ce ekih eevibeee ke eanes den wemenes 2 8 8 
EE ee So Te Te I I 3 
NE Soc atv ahaa od Sua uehina eat 5 3 7 
I oak 5, 5 Hain Smo Meus cee RGEC 2 2 5 
IR oot xisiwieuincncka tameeaaues oO 4 I 
SR ARE Caen re om re arerer 2 3 5 
PN OHIRD .o vidas cishcsctkuwneeernnees oO o oO 


The regional pains above tabulated most frequently 
occurred in groups. Of these, the genito-urinary was the 
most common, and was characterized by pain in the bladder, 
urethra, and penis, especially during urination. The rectum 
and perineum were also often grouped together, and the pain 
there being generally due to pressure from the enlargement of 
the gland, which was often sufficient to greatly reduce the 
lumen of the rectum and render defecation difficult. The 
other groups of symptoms may be classed as referred rather 
than local. Among them we notice three distinct groups. 
Those radiating to the groin and testicle, those radiating to 
the lower extremities, and those radiating to the back, sides 
and buttocks. The explanation of these pains is probably the 
same as in cases of chronic prostatis, a reference of painful 
stimuli to other nerves running into the same segment of the 
cord as the periprostatic nerves. Motz has held that the 
presence of these neuralgias always indicates a periprostatic 
invasion of the disease, There were, however, two cases in 
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which no involvement of the seminal vessels was found in 
which referred neuralgias were present. 

Hematuria.—Hematuria was present at one time or an- 
other during the course of the disease in 16 cases. In 10 
of these it had been intermittent and only once considerable 
in amount. In 3 cases the amount of blood present was mod- 
erate and in 6 cases slight. In 6 cases blood was contin- 
uously present, in one slight, in 2 moderate and in 3 consider- 
able in amount. In quite a number of cases a slight amount 
of blood present was produced by the catheter, but these have 
not been tabulated though it seems probable that in some of 
the cases given above a catheter was partly responsible for 
the hemorrhage. Examination of the urine on admission 
showed blood in only 8 cases, and in 6 of these it was very 
slight in amount, but in 3 cases it was quite considerable. 

Hzmaturia seems to be more suggestive of vesical tumor 
calculus or a benign hypertrophied lobule projecting into 
the bladder. It is certainly not so commonly present as in 
cases of benign hypertrophy of the prostate, as in my series 
of 145 cases I found it present in 15 per cent. The absence 
of hematuria is due to the fact that carcinoma of the prostate 
does not invade the bladder except in a small proportion of 
cases, and is perivesical and pelvic rather than intravesical. 
[t is also interesting to note that there are no cases in this 
series in which hemorrhage from the penis occurred, although 
in 3 cases the anterior urethra was surrounded with more or 
less extensive carcinomatous infiltration, in one case producing 
carcinomatous priapism. 

Loss of Weight.—In 30 cases considerable, in I1 cases 
moderate, in 7 cases slight, and in 13 cases no loss of weight 
was recorded. In twenty-eight cases no mention was made on 
this point. Although in the later stages of the disease the 
emaciation was profound and rapid, I have seen a great many 
cases with very extensive and long standing carcinoma which 
were not associated with any loss of weight and the patient 
remained markedly active and strong. 

Sexual Power.—Unfortunately the notes in regard to the 
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preservation of erections and sexual powers are not very com- 
plete and in 64 cases no record has been made in regard to this. 
The following table shows the condition present on admission 
as given by patients in cases in which a record has been made. 


SEXUAL POWERS. 


Coitus Coitus Coitus Coitus 

Erections. normal. impaired. not attempted. impossible. 
Normal ..... 8 sh 2 - 
Diminished... 1 4 3 I 
Absent ..... Z ae 4 24 


While it is true that carcinoma has a much more decided 
effect upon the sexual powers than hypertrophy of the pros- 
tate, as shown by the above table, it is also true that in cases 
of extensive involvement of the prostate and seminal vesicles 
there may be no impairment of the sexual powers. One 
patient, upon whom a radical operation was performed stated, 
on admission, that erections were normal, coitus normal and 
indulged in about three times a week, and that ejaculation, 
though not quite so free as formerly, was not accompanied by 
pain. In this case the entire prostate was carcinomatous and 
both seminal vesicles and vasa deferentia were filled with 
carcinoma cells. In another case, in which symptoms of 
urinary obstruction had been present for four years and 
in which the seminal vesicles and prostate were extensively 
involved, and the radical operation was performed, micro- 
scopic examination showed both vasa deferentia and sem- 
inal vesicles completely filled with carcinoma cells, the patient 
reported that intercourse was entirely satisfactory. In 8 
cases in which the radical operation was not performed, 
but careful clinical examination showed involvement of the 
prostate and seminal vesicles, the patient stated that he was 
able to have fairly satisfactory intercourse, in some cases the 
only complaint being that the amount of semen ejaculated was 
less than normal. 
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DURATION OF DISEASE BEFORE ADMISSION. 


The time elapsed since the beginning of the very first 
symptom has been tabulated as follows: 


No. of cases 


SS BSD vision 609.403 ete bnbakpesenmhenenakaaneaeeeeee 20 
PY EW ORO ois. cc Scenes eeen conden oenecaehoedaaeeeed 67 
CPN ND 6.2 oie oo ccc ss eo eceateciaasuceen pieimaete eas 22 
SE SI OI 5d oa Bn Wa tcc nectar aneneeiewaamankeneeees 2 


‘hose cases in which the symptoms of the disease were pres- 
ent for less than a year comprise a remarkable group of cases. 
In 2 the patient had felt entirely well and there was no symp- 
tom at all until six weeks prior to admission. The first 
symptom in both of these cases was slightly increased fre- 
quency of urination which gradually became worse. The pros- 
tate and both seminal vesicles were extensively involved and 
in one case the pelvic lymph glands and membranous urethra 
were also involved. The latter patient lived only one year 
after the beginning of the disease, which was remarkably rapid 
in its course. In 2 cases the first symptom appeared three 
months before admission, and here again the prostate and both 
seminal vesicles were extensively involved. In both cases the 
obstruction was so great that suprapubic drainage was re- 
quired, and one patient died in fifteen months and the other in 
two and a half years after the beginning of the symptoms. 
In 4 cases symptoms had been present for only four months. 
One of these cases began with sudden complete retention of 
urine and required catheterization afterward. In another case 
swelling of the left leg was the onset symptom and in fact the 
only symptom of which the patient complained, due to exten- 
sive periprostatic invasion on one side. In 2 cases pain 
in the hip and thigh was the only complaint. In all of 
these cases the entire prostate and seminal vesicles were ex- 
tensively involved and in 2 cases the pelvic lymph-glands were 
also involved. In 3 cases the disease had been present six 
months and in 2 of these the prostate, seminal vesicles and 
membranous urethra were extensively involved. In one case, 
however, the carcinoma was confined to a portion of the left 
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lobe of the prostate and a small nodule in the right lobe. The 
seminal vesicles were negative and the case was an ideal one 
for a radical operation—which was not accepted by the patient. 

In contradistinction to the cases showing very rapid prog- 
ress described above we have a great many cases in which the 
disease was very slow, as shown in the above tabulation. In 
most cases, however, the seminal vesicles were completely in- 
volved before admission. I have, however, careful records of 
[1 cases in which the disease had not progressed beyond the 
lower portions of the seminal vesicles and in some cases not 
beyond the prostate or even a small portion of the prostate. 
In 6 cases in which the operation of radical excision was per- 
formed the seminal vesicles were found to be entirely free 
from disease, in 2 cases (which had had symptoms for 1 and 
2 years). In these cases both lobes of the prostate were in- 
volved but the bladder was healthy. In one case in which 
symptoms had been present for three years neither seminal 
vesicle was involved and there was only a small area of infil- 
tration around the lower portions of the vasa deferentia, mem- 
branous urethra and bladder being healthy. In the fourth case 
symptoms had been present for one year and only the lower 
portions of the seminal vesicles and the anterior part of the 
trigone were involved. In the fifth case, in which symptoms 
of frequent and difficult urination had been present for four 
years, both seminal vesicles were involved throughout but the 
disease had not progressed beyond them and the bladder was 
healthy. In 2 cases in which a radical operation was refused 
by the patients careful clinical examination showed only a par- 
tial involvement of the prostatic lobes in both cases, and in one 
case a small involvement in the lower portion of one seminal 
vesicle. The membranous urethra and bladder in both were 
healthy. In one case the symptoms had been present for six 
months and in the other for six years. There was no hyper- 
trophy associated with either case. 

In one case, in which symptoms of frequency and irritability 
had been present for eight years, the prostate was slightly 
indurated and very little enlarged. Perineal prostatectomy 
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was performed, and the tissue removed showed chronic inflam- 
mation except in one area which was definitely carcinomatous 
though apparently completely removed. Another case in 
which symptoms had been present for ten months showed in- 
durated nodules in both lobes which were carcinomatous. In 
front of these were two enlarged lateral and median lobes 
which showed benign hypertrophy. The seminal vesicles were 
negative. In two cases with considerably hypertrophied lat- 
eral and median lobes a small area of carcinoma was acciden- 
tally found: in one case in a portion of the lateral lobe and in 
the second in the anterior commissure. 

These 11 cases show conclusively that in some instances 
the carcinoma is slow of growth and remains for a long period 
confined to the prostate after marked symptoms are present, 
and that there is therefore often a prolonged period in which 
a radical operation should give excellent results. 


PHYSICAL EXAMINATION. 


The condition of the patient was described as good in 43 
cases ; moderately impaired in health in 17 cases; considerably 
weakened in 19 cases; markedly cachectic in 12 cases; no 
record made in 21 cases. 

Enlarged Lymph Glands.—In 22 cases enlarged indurated 
glands were palpable in the groin and in 2 cases in the iliac 
fossa. On rectal examination enlarged glands were found 
around the prostate in 3 cases and adjacent to the seminal 
vesicles in 4 cases, along the lateral wall of the pelvis in 13 
cases and in the sacral fossa in 6 cases. No enlarged glands 
in other portions of the body have been recorded. In only 8 
cases was there a failure to note the presence or absence of 
glands in the groin, so that these figures may be taken as fairly 
accurate in showing the great infrequency of glandular in- 
volvement of carcinoma of the prostate. This is true in re- 
gard to both the pelvic and inguinal glands in both of which 
enlargement has been found present in about 20 per cent. of 
the cases. When we consider the very extensive enlargement 
uf the prostate and seminal vesicles which was present in these 
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cases it seems remarkable that the lymph-glands were so seldom 
involved, but our findings correspond to those of Kaufman 
who discovered in 100 autopsies upon patients dying of car- 
cinoma of the prostate only 27 cases in which there was in- 
volvement of the pelvic lymph-glands. It shows the fact that 
one should not expect enlarged glands before making a diag- 
nosis of carcinoma of the prostate. 

Kidneys and Urine.—The specific gravity of the urine 
varied between I00I-—5 in 6 cases; 1006-10 in 10 cases; IOI I-— 
16 in 16 cases; IOI5—20 in 12 cases; 1020 or more in IO cases. 
The microscopic examination showed blood in slight amount in 
6 cases; in moderate amount in 3 cases and in considerable 
amount in 3 cases. Pus was found in slight amount in 14 
cases; in moderate amount in 17 cases, and in consider- 
able amount in Ig cases. Casts were recorded in only 5 
cases. An absence of urinary infection was only recorded in 
17 cases, but this is not surprising since most of the patients 
were leading cathetér lives. 

Rectal Examination.—The condition of the prostate, etc., 
at examinatign, is shown thus: 


$ Seminal vesicles Interves- Rl 
Size: Prostate. Both. R. L. icularspace. urethra. 
Slight enlargement ...... 16 x 3 2 10 2 
Moderate ........ are 27 19 3 3 16 8 
Considerable ...3"......... 64 39 2 3 37 24 
Indefinitely,,described ... 4 ‘in wb 
Surface: 
CEE ce ccaseces 32 7 I I 5 - 
EE aap doi sas aseeees 69 30 3 3 25 6 
ee 10 i ie ; ‘ 
Consistency : 
SER Oe eect are 2 i - i 54 be! 
EE Spc eKa VS Ch ateseine I 14 3 5 74 II 
Slightly indurated ...... .. 2 2 I 3 a 
Moderately indurited ... 6 3 7 4 2 24 
_. . ere 78 56 2 2 49 26 
ET ee re 9 9 rr ar 10 5 
Mixed, soft and hard.... 10 


Consistence-—In the above tabulation of the prostatic 
findings the one thing that stands out prominent is the indura- 
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tion. Whereas the large majority of benign prostatic hyper- 
trophies are elastic or even soft there is only one case of cancer 
which was described as elastic and none were entirely soft 
(barring two cases spoken of below). 

In our series of 145 cases of benign hypertrophy the pros- 
tate was described as soft in 56, elastic in 26, firm in 45, mod- 
erately hard in 14, very hard in none, stony in none. The 
marked contrast is at once apparent and it is only necessary, 
therefore, to say that whenever the prostate or only a portion 
of it is quite hard it should be viewed with suspicion. 

The case in which the prostate was everywhere elastic, was 
one in which the lateral and median lobes were considerably 
enlarged by benign hypertrophy, and the carcinoma was con- 
fined to a small area (about 1 cm. in diameter) in the anterior 
commissure, which could not be palpated by rectum. In two 
cases the seminal vesicles were very hard and evidently 
markedly involved by cancer, but in the region of the prostate 
there was a very prominent, smooth, soft almost fluctuating 
mass, Oval in shape and evidently a hematoma or blood cyst 
beneath the posterior capsule. In neither of these cases was 
operation performed; but in another case in which a perineal 
prostatectomy was done, a cyst I x I.5 cm. in size, filled with 
brownish fluid was found just beneath the capsule next to the 
cancer, and was, I believe, the same process (old hematoma), 
but of a smaller size. 

It is the group of 10 cases described above as mixed, soft 
and hard, that are the most interesting, as it contains many 
in which the diagnosis was extremely difficult, and often not 
made except on the operating table and with the aid of stained 
frozen sections. In all but 2 of these 10 cases perineal opera- 
tions were performed (radical 2, conservative 6), and the tis- 
sues have been carefully examined. In 6 of these benign 
hypertrophy was present along with cancer. In 2 of these 
cne lobe of the prostate was soft and showed only a benign 
hypertrophy. On the other side, which was hard, there was a 
layer of carcinoma between the capsule and the hypertrophied 
lateral lobe. In three cases the subcapsular “ shell” of car- 








1160 HUGH HAMPTON YOUNG. 


cinoma was present also on the soft side, but was thin enough 
to transmit the elasticity of the hypertrophied lobe beneath. 

In one case only one nodule of cancer (about i cm. in diam- 
eter) was found beneath the capsule on the left side. The rest 
of the prostate was composed of benign adenomatous spheroids. 

In 2 cases, in which the radical operation was done, no 
benign adenomatous hypertrophy was present, the entire pros- 
tate being replaced by cancer. In both of these cases it is diffi- 
cult to explain the comparative softness of one of the lobes 
which was noted on several careful examinations. Both were 
carcinoma simplex—one quite scirrhus in type, and it seems 
probable that the fibrous tissue, of which they contained con- 
siderable, was softer than the epithelial cells which usually 
comprise most of the substance of cancerous prostates. 

In 2 cases, in which a radical operation was advised but 
refused by the patient, one lobe was almost entirely normal 
in feel, and did not even suggest adenomatous hypertrophy— 
was in all probability a normal lobe as yet uninvaded by cancer. 

A review of these 10 cases seems to show that the co- 
existence of benign adenomatous hypertrophy may lead to a 
modification of the induration usually found in cancer of the 
prostate when the layer of cancer between the posterior cap- 
sule and hypertrophied area is not too thick to transmit the 
elasticity of the hypertrophied lobe beneath. When no hyper- 
trophy is present the prostate is almost always very hard in 
those portions of the prostate involved by cancer. 

The induration usually found in carcinoma of the prostate 
is of a peculiar incompressible character, entirely different 
from that seen in tuberculosis and chronic prostatitis, and, as 
shown above, usually not associated with any areas of softness 
unless a portion of the prostate be still uninvaded or unless 
there be an elastic hypertrophied lobe beyond a thin shell of 
carcinoma. When the entire prostate has become involved the 
diagnosis is at once apparent. The prostate is usually more 
firmly fixed in its location by pericapsular adhesions (due to 
inflammatory infiltration as is often seen adjacent to carcinoma 
and not necessarily cancerous invasion). Where only a por- 
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tion of the prostate is involved, and especially where coexistent 
with hypertrophied lobules, the diagnosis is often very difficult, 
and in fact impossible; but the presence of such an area of 
induration should lead to a suspicion of carcinoma, and careful 
investigation at operation with incision of the suspected area 
(if necessary) and perhaps stained frozen sections. In such 
cases the consent of the patient to a radical operation, in case 
the disease should prove carcinomatous, should be obtained 
beforehand. As noted above, the enlargement was slight in 
16, moderate in 27, and considerable in 64 cases. As a rule 
when the carcinoma has not spread beyond the prostate there 
is only a moderate amount of enlargement present and often 
the prostate is only very slightly enlarged. In most of our 
early cases this was the condition present, and not infrequently 
owing to the small size their physicians were apt to consider 
the prostate negative on rectal examination, even when the 
disease had spread to the space between the seminal vesicles 
and bladder. The line of demarcation between the prostate and 
the extensive transverse plateau of induration above it, is often 
impossible to outline, and not infrequently the prostate is 
described as considerably larger than normal, and at operation 
the enucleated lateral lobes are found to be very little enlarged. 

The surface of the prostate as indicated above was smooth 
in 32 and rough in 69 cases. Under the head of rough we 
have included cases described as irregular, with a nodule 
here and there, as well as those in which a marked roughness 
was everywhere present. One of the most surprising findings 
has been that the surface is remarkably smooth in many cases. 
This is due to the fact that the fascia of Denonvillers, which 
extends from the triangular ligament upward beyond the semi- 
nal vesicles as a tense fascia closely applied to the posterior sur- 
face of the prostate in the anterior of its two layers, makes a 
firm barrier against invasion towards the rectum. In fact, this 
fascia remains itself free from invasion generally until late 
in the disease; but although many of the cases are perfectly 
smooth, when roughness is present it is usually so entirely dif- 
ferent from anything seen in hypertrophy of the prostate that 
carcinoma should at once be suspected. 
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In our series of 145 cases of benign hypertrophy there was 
only one case which was rough and nodular and 14 cases in 
which the smoothness of the posterior surface was distorted 
by the presence of one or more lobules which projected beyond 
the confines of the rest of the hypertrophied prostate, in some 
cases having broken through the posterior capsule, generally 
at the upper end on one or both sides and thus projecting into 
the region of the seminal vesicles, and occasionally towards the 
apex of the prostate where the lobule sometimes encroached 
upon the rectum. In these cases, however, the lobule was 
smooth and generally somewhat elastic and entirely different 
in its appearance from the indurated areas seen in our cases 
of early carcinoma. In some cases of benign hypertrophy 
with a history of suppurative conditions, adhesions and irregu- 
lar areas of infiltration suggested carcinoma strongly, and in 
one such case the diagnosis of carcinoma was held until after 
a suprapubic drainage the prostatitis disappeared, and along 
with it the posterior surface of the prostate became smooth 
and elastic so that the benign character of the enlargement 
was at once evident, and demonstrated by perineal prosta- 
tectomy. 

Seminal V esicles—As shown in the above tabulation (page 
1158) the seminal vesicles were frequently involved. The 
seminal vesicles, one or both, were indurated in 88 cases 
and more or less enlarged in 82 cases. It is probable that 
both of these figures should be a little larger, as the sem- 
inal vesicles were in some cases difficult to reach owing to 
the thickness of the perineum, the fatness of the patient or the 
large size of the prostate. Only 14 cases are recorded in 
which both seminal vesicles were normal in consistence and 
size, and therefore probably not involved by the carcinoma. 
These 14 cases are of considerable interest. In all but 2 cases 
the diagnosis of carcinoma was confirmed by study of tissues 
removed at operation (radical excision 3, perineal prostatec- 
tomy 9). In 2 of the cases, in which the radical operation 
was performed, although the seminal vesicles were free from 
invasion there was a small area of carcinoma just above the 
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prostate, beneath the anterior part of the trigone and adjacent 
to the lower end of the seminal vesicles. In the other case the 
disease had not spread beyond the upper limit of the prostate. 
In all 3 of these cases the diagnosis was made before opera- 
tion. In2 cases (seen in 1901 and 1903) the malignant nature 
of the disease was not recognized either before or during the 
operation (one suprapubic and one perineal prostatectomy), 
but the microscope subsequently showed carcinoma. In both 
of these cases the disease had not spread above the prostate 
and a radical operation should have given good results. In 4 
cases in which hypertrophied lateral lobes coexisted with cancer 
of the posterior subcapsular portion (Fig. 5) the possibility of 
cancer was considered but disposed of with the statement in 
each case that, ‘“ the induration was not sufficiently great for 
cancer and the cystoscopic demonstration of intravesical lobes 
showed that definite hypertrophy was present.”’ 

At that time we did not realize that not infrequently car- 
cinoma was associated with benign adenomatous hypertrophies 
and on that account, the consent of the patient had not been 
obtained for a radical operation, and therefore (and _ be- 
cause of the objection of their atending physicians) the 
radical operation was not performed, although in all these 4 
cases the diagnosis was made as soon as capsular incisions in 
the prostate were made at operation, and the prognosis for such 
was good. The 3 remaining cases in which operation was 
performed are of great interest. In each of them the diagnosis 
of benign hypertrophy was made and the ordinary conservative 
perineal prostatectomy performed. In one case a small area 
of carcinoma, 2 x 3 mm. in diameter, was discovered in one 
of the lateral lobes, and in the second case a larger area (about 
6 mm.) was similarly located. In the third case which came 
to autopsy soon after operation a carcinomatous nodule 1 cm. 
in diameter was discovered in the anterior commissure of the 
prostate. The first 2 patients are alive, one five and the other 
one and a half years after the operation, and rectal examina- 
tion seems to show that the carcinoma has been completely re- 
moved. In 2 cases the operation was not consented to, 
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although both were extremely favorable cases for radical pro- 
cedure. In both of these the seminal vesicles were apparently 
healthy and one lobe of the prostate had not become involved. 
In 2 cases (not included in the 14 above mentioned) the semi- 
nal vesicles were supposed to be free from invasion, but in the 
specimens removed by radical operation the lower ends were 
found to contain carcinoma. One of these patients, however, 
is alive and apparently well four and a half years after the 
radical operation. He weighs over 200 pounds, has no pain or 
urinary obstruction, and an examination made by me one year 
ago showed no evidence of recurrence. 

It may be interesting to note here that the duration of pros- 
tatic symptoms in these 14 cases had been present in 3 cases 
six, ten and ten months; in 2 cases one year; in 3 cases two 
years; in 2 cases three years; the rest of the cases over four 
years, so that it would seem that there is often plenty of time 
in which to make a diagnosis before the disease has spread 
beyond the prostate. 

As noted in the above table, there were 18 cases in which 
only one of the seminal vesicles was found to be involved, and 
in view of the case of apparent cure, detailed above, it would 
seem probable that in several of these cases the upper portion 
of the vesicle was free from disease and that a radical opera- 
tion might have been performed with success. 

Intervesicular Space.—As noted in the above table, the 
space between the seminal vesicles above the prostate was in- 
volved in a great many cases, and had careful notes in regard 
to this region been made in some of the cases seen several years 
ago it is probable that the percentage of involvements of this 
region would be even greater than that of the seminal vesicles. 
As a rule, when the disease spreads above the prostate it in- 
vades the soft tissues beneath the trigone adjacent to the ejacu- 
latory ducts, the lower ends of the vasa deferentia and seminal 
vesicles, usually forming a small plateau of induration which, 
in some cases, occupies a breadth of 1 cm. on each side of the 
median line. In other cases it extends to the outer side of each 
vesicle, thus forming a plateau continuous with the prostate 
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and often difficult to distinguish from it (Fig. 1). Further 
progress generally consists of involvement of the interior of 
one or both seminal vesicles and the tissues between them and 
the bladder, thus forming usually a bicornate mass of indura- 
tion with a sharp concave upper border (determined by the 
lower limit of Douglas’s pouch of peritoneum). The pos- 
terior surface of these superprostatic invasions is usually 
smooth (on account of the strong fascia covering them), but 
not infrequently they are irregular and nodular (Fig. 2). The 
induration like that of the prostate is usually very great, often 
of stony hardness, and the whole mass is fixed by adhesions 


Fic. 1. Fic. 2. 





Showing bicornate mass of induration Cancer of prostate—seminal vesicles, 
when both seminal v-sicles and intervesi- intervesicular plateau. Indurated lymph- 
cular region are completely invaded and atics. 
adherent to the prostate. 


to the pelvic wall. When a portion or all of the seminal 
vesicles escapes invasion it may form a soft, somewhat elastic 
layer between the rectum and the subtrigonal infiltration, and 
lead to mistake, as in one of my cases in which the radical 
operation was performed on the assumption that the disease 
had not progressed far above the prostate. In this case, 
although the upper portions of the seminal vesicles were 
healthy, the disease had reached the peritoneum by travelling 
in the space between them and the bladder. A more careful 
examination, especially making use of the cystoscope in the 
bladder and the finger in the rectum, should have demonstrated 
this. 

Membranous Urethra—The above tabulation also shows 
a considerable involvement of the membranous urethra, and 
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here again the figures are probably less than the truth, because 
in many of the early cases the records are not complete in this 
respect. As shown here, however, there was more or less 
thickening of the membranous urethra in 32 cases, and in 
61 cases distinct induration, often of stony hardness. In most 
of these cases the invasion was continuous with that of the 
prostate and simply surrounded the membranous urethra. In 
no cases was there any evidence of ulceration into the mem- 


Fic. 3. 





or ee 


i 


Showing marked involvement on one side in a case in which the only symptom was swelling 
of the right leg. 


branous urethra, which like the prostatic urethra very seldom 
becomes ulcerated in cases of carcinoma. 

In a few cases the disease spread to the perineum from 
the membranous urethra, involving the fascia back of the trian- 
gular ligament on one (Fig. 3) or both sides,—this was re- 
corded in 5 cases. In only 3 cases did the disease extend in 
front of the triangular ligament, and in these the corpus spon- 
giosum had become infiltrated. In one interesting case the 
corpora cavernosa were apparently completely replaced by 
carcinomatous infiltration which extended up to the glans 
penis, thus producing a constant erection of almost complete 
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character which was due entirely to the carcinoma. In this 
case, as well as the two mentioned above, there was no 
ulceration of the urethra and no hematuria. 

Rectum.—As remarked above, the two layers of the apo- 
neurosis of Denonvilliers act as a powerful barrier against 
backward invasion of carcinoma of the prostate, and this is 
abundantly proven by the fact that among these I11 cases 
only one in which the mucous membrane of the rectum was 
ulcerated was present. In 8 cases the rectal muscle was in- 
vaded and in 13 cases the prostate was adherent to the rectum. 
In many of the later cases, however, the adhesions were prob- 
ably only of such inflammatory character as is often seen 
adjacent to malignant growths, and do not necessarily mean 
invasion. While the aponeurosis of Denonvilliers (Fig. 4) 
protects the rectum from invasion it does not prevent constric- 
tion of its lumen either by the bulk of the carcinomatous mass 
or by constriction in the region of the seminal vesicles through 
the development of a ring of carcinoma around the rectum. 
This was present in only a few cases when first examined ; but 
from the letters I have received concerning of the progress 
of the disease, I am satisfied that it has occurred not infre- 
quently later in the disease. In fact, it forms one of the most 
troublesome later complications, leading to partial or almost 
complete stricture of the rectum, severe obstipation and occa- 
sionally requiring colostomy. 

The Bladder.—The conditions present in the bladder have 
been studied in various ways: in 49 cases by cystoscopy; in 6 
cases by suprapubic cystotomy; 21 cases by perineal prosta- 
tectomy, and 12 cases by autopsy. In not all cases were the 
notes full in every respect so that the figures in the tabulation 
given below are not always complete. They show, however, 
very forcibly the fact that intravesical tumor growth is ex- 
tremely rare and only occurs very late in the disease, and then 
only in a small percentage of cases, that the trigone is often 
thickened and that the changes at the prostatic orifice consist 
usually in thickening or possibly slight rounding of the median 
portion. In those cases in which considerable enlargement of 








1168 HUGH HAMPTON YOUNG. 





the lateral lobes was found, it was probably due in all cases to 
a coexistent adenomatous hypertrophy. 


CONDITIONS WITHIN THE BLADDER. 


By cysto- Suprapubic op. Perineal op. 
scopy. examination. examination. 
Median portion: 
NA esac scha sites sirais I 3 Py 
eee 23 me 8 
Considerable bar ... 15 I 6 
Rounded lobe ...... 5 2 3 
Right lateral: 
le | ee ree 16 3 a 
eee 26 2 17 
Considerable ....... 5 es 2 
Left lateral: 
| EEE eee 17 3 ts 
UE sui ats a died rae 22 2 17 
Considerable ....... 7 die 2 
Trigone: 
IE ask ie ivcds 13 2 és 
py. Peer eee 17 3 8 
ener 
IE oc ose nes. ee 
Ureteral ridges: 
PIE: sn ckcivciies 20 3 
err 15 I 
RINOOUMUEE occ recetie uss 
WOE dees ndwa<dese 2 
Rest of bladder: 
PIOPOTIVE. oisiccccsss 21 4 16 
Wieerated ........5 I 
WE Nain anssKiac I I 


In explanation of this table it may be said that in many 
of the cases in which operation was not contemplated cysto- 
scopic examination was not made, but I do not remember any 
of these cases in which the symptoms pointed at all to any 
vesical involvement of the bladder. Judging by the one case 
in which carcinomatous tumor, which had gone through from 
the seminal vesicles and formed a considerable growth in the 
region of the trigone, the symptoms would have been so 
urgent, had carcinoma been present in the bladder, that either 
a suprapubic cystotomy would have been performed, during 
which vesical involvement, tumor, etc., would have been 
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The aponeurosis of Denonvilliers, which covers the posterior surface of prostate, 


seminal vesicles and vasa deferentia; here partly removed to show these structures. 
Deaver.) 
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ca DS. 


Transverse section in front of verumontanum, showing two large hypertrophied lobes 
on each side of the urethra and thick posterior subcapsular area of carcinoma. 
right lateral lobe invaded in one place, el. 
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Showing the capsule surrounding an adenomatous hypertrophy (above) which has resisted 
extensive adenocarcinoma (below) 





posterior 


~-— Transverse section in front of verumontanum in a case of benign hypertrophy of the 
newt or central group of glands. Note the encapsulation of the hy pertrophie d mass and 
the transverse stratum of gland tissue between these and the posterior capsule. 
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Transverse section just behind the verumontanum, showing complete invasion with 
carcinoma of both the central group and the posterior subcapsular stratum which is here 
greatly increased in thickness. 


— <= 





Showing carcinoma surrounding a nerve sheath which it has followed. 




















A small carcinoma nodule about 2 mm, in diameter in an otherwise benign prostate, Some of the 
normal acini still persist in the cancerous area, 

















Scirrhous form of adenocarcinoma. 
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p Showing spread of the carcinoma by way of the ducts, Solid strands of epithelial cells are 
) seen growing into the iumina of the tubules and by their union forming irregular open spaces. There 
is no infiltration of the stroma. 
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I there is very little stroma and the cancer cells varying 
shape are lo« sely arranged, 








Transverse section of membranous urethra—anterior and posterior surfaces of prostate freed. 


Fic. 15. 




















Exposure of seminal vesicles from behind, 
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Incision into anterior wall of bladder just above prostate. 





Exposure and division of trigone. 
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Final separation of seminal vesicles and vasa. 


FIG. 19. 





7 The anastomosis of anterior wall of bladder to urethra has been made. The rest of vesical 
opening is being closed. 
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demonstrated. In the 12 autopsies of which we have careful 
examinations there were only 2 in which the disease had 
spread into the bladder in the shape of a tumor or ulcer. In 
both of these cases suprapubic cystotomies had been per- 
formed several months before, and although the base of the 
bladder was found invaded there was no ulceration or any 
form of intravesical tumor. It must be remembered, however, 
that most of these examinations and operations were made 
several months before the death of the patient, and 
were not largely composed of autopsies of patients in most 
advanced stages of the disease, as in the statistics of Kaufman 
and Motz. It is therefore safe to say that carcinoma of the 
prostate “ almost avoids” the bladder, and that when it does 
invade it it is only after the trigone has become invaded from 
disease anterior to the seminal vesicles and the intervesicular 
space. The conditions around the prostate orifice are also 
shown to be very characteristic in both cystoscopic, suprapubic 
and perineal examinations. As seen here, the median portion 
of the prostate is generally enlarged in the shape of a bar, 
most often of slight degree and without sulci on either side.* 
In about 30 per cent. of the cases the bar has been called con- 
siderable. It was in nearly every instance, however, much 
less than that seen in the considerable bar formations found in 
prostatic hypertrophy, and in all cases in which a rounded lobe 
was found in the median portion of the prostate the micro- 
scope showed it to be an adenomatous hypertrophy in all but 
one case. In this one a small globular median lobe was ap- 
parently purely carcinomatous. The median portion of the 
prostate was often not elevated above the trigone, owing to 
the fact that the trigone itself was elevated by a carcinomatous 
invasion of its anterior portion from beneath. In some cases 
this served to continue the prostatic bar backward two or 
more centimetres on the trigone. In a very few instances the 
entire trigone was thickened and elevated. Although the thick- 
ening of the trigone occurred in about 30 per cent. of the cases 


* For an exhaustive study of “Cystoscopy in Diseases of the Pros- 
tate,” see vol. xiii, Johns Hopkins Hospital Reports. 
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and was occasionally quite considerable, in no cases was the 
trigone ulcerated at the time of examination. The same thing 
was true as regards the prostatic orifice, for although the can- 
cer not infrequently involved all the median and lateral por- 
tions up to the vesical mucous membrane itself, there was no 
ulceration present. The lateral lobes most often showed prac- 
tically no change intravesically beyond the very slight round- 
ing of the lateral margins. In only 5 cases were considerably 
enlarged lateral lobes seen with the cystoscope, and in only 2 
cases in which the perineal prostatectomy was performed. In 
both of the latter cases the intravesical lateral lobes were com- 
posed entirely of benign adenomatous hypertrophy. Asa result 
of our clinical studies we feel justified in saying that when no 
hypertrophy is present the enlargement of the prostate in 
cancer is generally slight ; that the growth is almost invariably 
upward into the space between the seminal vesicles and around 
the vasa deferentia beneath the trigone; that the changes at 
the vesical orifice consist usually in a slight thickening of the 
median portion of the prostate with sclerotic condition of the 
internal sphincter (making a urethral orifice which is difficult 
to dilate) and that in some cases the median portion is in the 
shape of a mocerately thickened bar, but never, except ex- 
tremely rarely, a rounded intravesical lobe; that the trigone 
very frequently becomes thickened and sometimes considerably 
elevated from infiltration, but that the mucous membrane 
everywhere (bladder and urethra) preserves its integrity won- 
derfully ; that it rarely becomes ulcerated and then only very 
late in the disease. 

Stricture of the prostatic urethra was discovered in 8 cases, 
and probably existed in others. In only one case was it im- 
permeable to filiforms and all other instruments. Most often 
it was merely a contracture through which small straight in- 
struments (Nelaton catheters) could be passed, but imper- 
meable to Coudé catheters and cystoscopes. 

Suburethral Thickening.—It has only been within recent 
months that careful notes have been made as to the condition 
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found between the cystoscope in the bladder and the index fin- 
ger in the rectum, but during that time 32 cases in which definite 
thickening of the entire suburethral portion (posterior commis- 
sure of the prostate) was present, and in 25 of these cases the 
condition was said to be of very marked degree in this region. 
This condition, I believe, exists in almost all cases of carcinoma 
of the prostate with the exception of those very early forms 
in which only a very small portion of one of the lateral lobes 
is involved. ‘This invasion of the posterior commissure of 
the prostate leads to considerable thickening and induration, 
and when examination is made with the finger in the rectum 
and cystoscope in the urethra it is often impossible to feel 
the instrument anywhere along the urethra and particularly 
in the region of the median portion. If the disease has pro- 
gressed above the upper end of the prostate, thus forming an 
intervesicular plateau, it is usually impossible to feel the beak 
of the instrument in the bladder. This condition is entirely 
different from that found in benign hypertrophy, in which it 
is usually possible to palpate the shaft of the instrument 
through the posterior commissure (which is usually not much 
increased in size until the median portion of the prostate just 
beneath the vesical orifice is reached), and it is very rare to 
find even in the median portion a marked induration in be- 
nign hypertrophy, and the beak of the cystoscope can generally 
be felt through the bladder unless the enlargement of the 
median portion is considerable. 


PATHOLOGY. 


Pathological examinations have for the most part been 
made by Dr. John T. Geraghty, who is in charge of the 
museum of the genito-urinary specimens and the laboratory 
attached to it at the Johns Hopkins Hospital,—and these 
remarks are for the most part results of his study and analysis 
of the cases, and will appear later in a more comprehensive 
report which he is going to make on the subject. 

The material comprises the following: Nine autopsies; 6 
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radical operations ; 24 partial perineal prostatectomies. (This 
is 6 more perineal prostatectomies than are reported by me 
later on. They are either cases operated upon by others or 
very recent cases, too early to speak of the clinical results.) 

An effort was made to decide certainly whether the disease 
of the prostate began as a carcinoma or whether there was 
previously a hypertrophy present which finally became car- 
cinomatous. 

Primary Cases.—In 12 cases it was definite that no hyper- 
trophy had been present and that the carcinoma was primary. 
In 16 cases cancer and hypertrophy were present in the same 
prostate, but in different locations so that they were well 
demarcated. In 9 cases the entire prostate was carcinomatous, 
but it was impossible to say positively that portions of it did 
not represent lobules previously hypertrophied which had be- 
come carcinomatous. In the latter cases the prostate was 
much larger than the cases which were considered surely pri- 
mary and the central portions of the prostate were more or 
less separated by bands of fibrous tissue suggesting the pre- 
vious presence of adenomatous spheroids, but not with suffi- 
cient distinctness to say that they had been positively present. 
In the 12 primary cases the prostate was always small, in 6 
about normal in size, in 6 very slightly enlarged. In half 
of the cases the whole prostate was involved, in the other half 
normal prostatic tissue was present in varying degrees. In 
the latter cases rectal examination showed, before operation, 
elasticity in the portion of the prostate which was not com- 
pletely replaced by carcinoma. In no instance was cancer found 
involving the entire prostate in which a portion of one of the 
lobes was soft on rectal examination. 

In the 6 cases in which the entire prostate was cancerous 
the seminal vesicles were involved. In one of the cases the 
invasion was proved by microscopic examination, in the other 
5 cases the changes in the vesicles, revealed by rectal examina- 
tion, was sufficiently conclusive to be diagnostic of carcino- 
matous involvement. In the 6 cases in which the whole pros- 
tate was not cancerous, both seminal vesicles were involved in 
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2 cases and one vesicle in one case. In 3 cases no invasion 
of the vesicles was present, and in 2 of these a careful micro- 
scopic examination of the vesicles removed by radical operation 
was made. In the third case no tissue of the seminal vesicles 
was obtained (the operation being conservative perineal 
prostectomy), but rectal examination before operation and 
now 17 months after the operation showed no induration 
of the seminal vesicles. In this case carcinoma was local- 
ized to a small portion of one lateral lobe and was appar- 
ently completely removed. In one case (radical operation, 
Case VI) in which the disease of the prostate was extensive, 
involving all the prostate except a small portion of the left 
lateral lobe and invading extensively the anterior commissure, 
no invasion of the seminal vesicles was present and no exten- 
sions were found in the lymphatics or vesical muscle adjacent 
to the prostate. The carcinoma had apparently not broken 
out of the confines of the prostate itself. 

Coexistent Benign Hypertrophy and Cancer.—Of the 16 
cases in which an adenomatous hypertrophy and carcinoma 
were present at the same time the posterior subcapsular portion 
was that which contained the cancer, while the central group 
of glands on each side of the urethra was that which con- 
tained the hypertrophy. This is beautifully shown in Fig. 5, 
taken from Case V, in which a radical operation was per- 
formed. This is a transverse section made just in front of 
the verumontanum, and shows the urethra flattened between 
the two well-encapsulated hypertrophied lateral lobes composed 
of numerous small and large spheroids. The cancer is con- 
fined to the portion of the prostate posterior to this and im- 
mediately beneath the posterior capsule, with the exception of 
one place where it has broken through the capsule of the left 
lateral lobe and invaded one of the spheroids (Fig. 5, cl). 
The microscopic view showing the capsule intact with hyper- 
trophy above and cancer below is shown in Fig. 6. Perhaps 
it may be well to remark here that in benign hypertrophy of 
the lateral lobes of the prostate the picture presented is usually 
that shown in Fig. 7. As seen here the hypertrophied masses 
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lie on each side of the urethra and are themselves surrounded 
by a capsule produced by peripheral condensation of normal 
tissues from pressure of the growing mass which anteriorly 
and laterally is in close apposition to the capsule of the pros- 
tate itself. Posteriorly, however, it is separated from the 
prostatic capsule by a transverse layer of gland tissue, as 
shown in Fig. 7. In some cases in which the hypertrophy of 
the lateral or central group of glands is not very extensive this 
posterior subcapsular stratum of gland tissue is quite thick 
(sometimes almost I cm.) ; but in others in which the lateral 
lobes are markedly hypertrophied this tissue is often quite thin 
(3 or 4 mm.), being evidently compressed by the pressure of 
the lateral lobes. In performing perineal prostatectomy one 
should always go in front of this posterior stratum in order 
to reach the proper layer cleavage for enucleation. This glan- 
dular stratum also remains after suprapubic prostatectomy, 
and should do so. In our statistics it has been found that 
carcinoma almost always begins in this posterior subcapsular 
stratum of the prostate. The only positive exception is a case 
mentioned in the text in which an area of cancer I cm. in diam- 
eter was found confined to the anterior commissure. Cancer 
beginning in this posterior subcapsular stratum leads to con- 
siderable increase in thickness of this suburethral portion of the 
prostate as shown in Figs. 5 and 8. In the latter figure, which 
is taken behind the verumontanum, and shows the ejaculatory 
ducts, although the whole prostate is carcinomatous, the lateral 
central portions and the posterior subcapsular stratum, which 
is shown considerably thickened, are still seen separated by a 
layer of fibrous tissue. This intermediate layer of fibres which 
is a normal structure (but markedly increased in hypertrophy ) 
has never been sufficiently recognized before and its impor- 
tance in determining the growth of carcinoma has never been 
mentioned to our knowledge. 

In 13 of the 16 cases in which adenomatous hypertrophy 
was also present, the lateral lobes were free from cancer pre- 
sented a typical appearance of benign hypertrophy surrounded 
by capsule which was everywhere intact. In one case (radical 
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operation, Case |) although the whole prostate was completely 
carcinomatous, a definite lobulation similar to that seen in 
adenomatous hypertrophy was present in the lateral lobes, 
so that we feel sure that hypertrophy had once been present, 
although in this case the symptoms of urinary obstruction had 
only been present for eleven months. 

Early Cases.—In one case an area, a few millimetres in 
diameter, was discovered on microscopic examination (see 
Fig.g). The patient had been subjected to conservative peri- 
neal prostatectomy for considerable adenomatous hypertrophy 
and this area of carcinoma was discovered on pathologic and 
microscopic examination (Case XII, also Johns Hopkins Hos- 
pital Reports, vol. xiv, cancer, Case IX). It was not possible 
to absolutely locate the position in the prostate of this nodule. 
Most of the tissue removed at operation consisted of benign 
adenomatous spheroids; but the tissue around and in the vicin- 
ity of this nodule of cancer showed no evidence of adenomatous 
changes, but ordinarily prostatic tissue with well-marked peri- 
acinous inflammation, and it seems probable that it represented 
glandular tissue in the posterior subcapsular stratum which we 
have shown to be the favorite site of benign carcinoma and 
also the region which seldom becomes hypertrophied. In the 
third case a cancer nodule about 1 cm. in diameter was found 
in the anterior commissure as mentioned before. No 
hypertrophied tissue was present in the anterior commissure 
although the lateral and median lobes were the site of well- 
developed hypertrophy. The posterior subcapsular stratum 
was negative. 

The 13 cases described above in which benign: hyper- 
trophied lobes although adjacent to a broad stratum of cancer 
posteriorly remained free from invasion showed very con- 
clusively the remarkable defense which the capsule surrounding 
these hypertrophied masses offers to the invasion of cancer. 
In the case shown in Fig. 5 the disease had extended upward 
between the seminal vesicles and bladder, and involved the 
peritoneum and pelvic glands, but the hypertrophied lobes 
immediately adjacent to the original mass of cancer in the 
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prostate showed only one place in which the capsule was 
invaded. 

The Question of Malignant Degeneration, ‘‘ Epithelioma 
Adenoid.”—In over 300 specimens removed by prostatectomy 
we have not found, after careful examination, a single case 
in which there was an area of cancer in the middle of a hyper- 
trophied lobe, lobule or spheroid, that is, there was no case 
in which cancer or cancerous “ degeneration’ was present in 
the interior of a hypertrophied lobe. Whenever a hyper- 
trophied lobe showed cancer within its capsule it was always 
found infiltrating the lobe through the capsule from an area 
of much more extensive and evidently earlier carcinoma. We 
have never been able to discover any areas suggesting the 
“epithelioma adenoid ” of Albarran which he thought was a 
malignant degeneration or development in tissue previously 
hypertrophied, and which he claimed was present in 14 per 
cent. of his cases which were clinically and macroscopically 
benign. The picture which he described we have frequently 
seen in chronic prostatitis and various forms of benign hyper- 
trophy, and it is certainly not the same as is seen in definite 
carcinoma of the prostate. The fact that none of our cases 
of carcinoma show areas of malignant change in the middle 
of hypertrophied spheroids or lobules, the capsules of which 
are still intact, shows, we think, conclusively that the condition 
described by Albarran was not malignant in its nature and 
that it is not the method of development of prostatic carcinoma. 

Invasion of the Seminal Vesicles.—In 5 cases the vesicles 
were not clinically involved. The remaining 11 cases all 
showed invasion of the testictes*in varying degree, but always 
extensive. 

In 5 of these 11 cases the spread of the disease to the 
vesicles was verified by microscopic examination. In 2 cases 
only one vesicle was involved. In one case, although the 
whole prostate was almost entirely cancerous, the disease had 
involved only the anterior portion of the vesicle wall. The 
posterior portion of the vesicles was entirely free of disease, 
so that the cancer mass really lay in front of the vesicles. 
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Except in the rather advanced cases the cavities of the 
vesicles were not invaded, the disease lying in the perivesi- 
cular tissue and infiltrating the walls. The most intense 
disease is almost always seen towards the inner side, around 
the vasa deferentia, and as a rule extends higher on this 
side than on the outer side of the vesicle. The wall of the vas 
resists invasion of its cavity for a long time and the structure 
of the vas is rarely entirely destroyed. 

The plece where cancer escapes from the confines of the 
prostate seems to be at the base about the entrance of the 
ejaculatory ducts. This portion, together with the portion of 
the prostate abutting on the lower end of the vesicles, is not 
reinforced in its capsule by the fascia of Denonvilliers, which 
passes from the posterior surface of the prostate to the seminal 
vesicles. In only three cases examined the disease had invaded 
the walls, but had not broken into the lumen of the ducts. 
In every instance in which the vesicles have been involved 
the process has been by direct extension from the upper 
limits of the prostate. In no cases, in which the malignant 
growth was entirely within the confines of the prostate, have 
lymphatic extensions been found along the seminal vesicles. 
The main lymphatic trunks run on the outer side of the seminal 
vesicles, and the process is usually most extensive on the inner 
side, around the vasa deferentia, and not infrequently the outer 
side is free of disease. This apparently accounts for the rarity 
of glandular metastases. 

Invasion of Capsule-——With but three exceptions the dis- 
ease had infiltrated the deeper portions of the capsule, but in 
no case, except one with stricture of the rectum, had it com- 
pletely broken through the outer (posterior) layers of the cap- 
sule, the fascia of Denonvilliers. The nerves in the periphery 
often show cancer nests in the lymphatic spaces about them, 
sometimes well beyond the main cancer mass (see Fig. 10). 

Bladder Invasion.—In only two specimens (both obtained 
at autopsy) had the growth invaded the bladder to form a 
vesical tumor. In both the disease was far advanced and 
death was a direct result of the malignant growth. The 
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tumor invasion in each case occupied the whole posterior wall 
of the bladder and was a direct infiltration posteriorly from 
the seminal vesicles. The vesical tumor consisted of small 
rounded nodular tumor masses with comparatively smooth 
surfaces. The vesical orifice was not the site of the tumor 
formation in a single case, thus showing that cancer of the 
prostate does not invade the bladder in this region (or at 
most excessively rarely). 

The great rarity also of vesical ulceration and tumor for- 
mation from prostatic carcinoma in our statistics is also at 
variance with the findings of Motz. ‘The fact that carcinoma 
of the prostate is infiltrative and not ulcerative in character 
is shown by the fact that in none of our operations or autop- 
sies have we found a single case of ulceration of the urethra 
or of the rectum, and all of these facts go to show that 
Motz’s statistics, based largely on autopsies of patients dying 
late in the disease, and therefore with the most extensive 
possible lesions, do not give a true clinical picture of carcinoma 
of the prostate. In our experience, it is certainly not true that 
many cases of vesical tumor are due to carcinoma springing 
from the prostate of seminal vesicles,—in fact, it seems very 
rare that such occurs. 

In concluding this note on the gross pathology we feel 
justified in stating, first, that carcinoma of the prostate does 
not result as a degeneration of the previously benign adeno- 
matous process; that in about half of the cases it develops 
where no hypertrophy is present; that in such cases the pros- 
tate is often little if at all enlarged; that the carcinomatous 
growth follows planes of least resistance; that it is very slow 
in invading fibrous capsules, both of the prostate itself and 
also of hypertrophied spheroids, lobules or lobes; that the 
mucosa and submucosa of both urethra and bladder are also 
very resistent to it; that the most common site for the begin- 
ning of cancer is in the posterior subcapsular stratum and that 
from there it may invade the rest of the prostatic glandular 
tissue or it may travel upward, escaping from the upper end 
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of the prostate in the region about the ejaculatory ducts and 
between the fascia of Denonvilliers posteriorly and the trigone 
anteriorly ; that in its further growth the seminal vesicles and 
vasa deferentia may not become infiltrated, but in some cases 
their lumina may become filled with cancer cells and, in the 
case of the vasa deferentia, these may extend upward for a 
long distance, the outer walls of the vas remaining apparently 
intact; that the muscle of trigone and bladder and also the 
peritoneum may be invaded from this subtrigonal involvement ; 
and, finally, that the fascia of Denonvilliers, which gives the 
prostate its most dense capsule posteriorly, is a most effective 
agent in preventing involvement of the rectum and peripros- 
tatic structures. 
HISTOLOGY. 

Perhaps we can make our description of cancer clearer if 
we first give our impression of the microscopic appearance of 
the normal prostate and in benign hypertrophy. 

The tissue of the normal prostate is rather grayish in color 
and somewhat moist. It is soft in consistency but tough. On 
pressure a small amount of prostatic secretion can frequently 
be squeezed out. The cut surface is apparently smooth and 
homogeneous, but on close inspection the tiny glandular orifices 
can be discovered. Sometimes the orifices of dilated acini 
are very evident. 

The tissue of benign prostatic adenoma is usually quite 
characteristic. It has a lobular appearance due to the for- 
mation of varying sized spheroidal tumors often definitely 
encapsulated, the lobular mass as a whole being compressed 
by a more or less well-developed capsule formed from the 
condensed peripheral prostatic tissue. The tissue is usually 
elastic or soft in consistence and on section is moist. Fre- 
quently large quantities of a milky fluid ooze from the pros- 
tatic acini. Many of the lobules have a moth-eaten appearance 
due to the presence of dilated acini. In other lobules where 
the glandular elements are not so numerous and the stroma 
predominates the surface is rather smooth and slimy. 
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Practically no difficulty is encountered in differentiating 
carcinomatous prostatic tissue from the tissue of hypertrophy 
or of the normal prostate, presupposing of course that the car- 
cinomatous area is of sufficient size to be discernible. The 
greatest difficulty arises in distinguishing from the tissue of a 
long-standing fibroid prostatitis. Carcinoma is usually quite 
characteristic. It is hard, dense and on pressure gives very 
little sense of elasticity (which is generally not lost even in 
well-advanced fibroid prostatitis). On cutting into the carci- 
noma it imparts a gritty sensation to the knife blade. No 
secretion oozes from the cut surface, which is rather homo- 
geneous, lacking the lobulation so characteristic of hyper- 
trophy. Occasionally where the cancer has invaded a pre- 
viously benign adenoma an indefinite lobulation may persist 
in this tissue, but it is seldom confusing. 

The finer details of the cut surface vary. Sometimes 
irregularly interlacing translucent bands of varying sizes, are 
seen with small grayish yellow islands scattered here and there, 
the translucent bands being fibrous in character and the yellow- 
ish areas accumulations of cancer cells. This appearance is 
not present in fibroid prostatitis, in which the epithelial elements 
practically disappear and the surface is much more smooth and 
homogeneous than in cancer. Where the cancer is infiltrating 
in character, fine alternating translucent and yellowish lines 
can frequently be seen by the aid of a small magnifying lens. 
Usually one can be moderately certain of the cancerous nature 
of the tissue from gross inspection alone. When the oper- 
ator’s knife, in making his capsular incisions, cuts through 
dense tissue which does not bulge, the edges of which are firm 
and rigid, suspicion should be at once aroused. 

If, after passing through such a layer of hard tissue, a 
bulging hypertrophied lobe is encountered, the diagnosis of 
coexistent cancer and hypertrophy is generally justified. The 
capsule of the average hypertrophy is rarely thick, nor is it 
so dense and gritty as that of cancer. 

Microscopic.—The histologic character of cancer of the 
prostate is very variable, being greatly modified by the char- 
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acter of tissue invaded and age of cancer and the method 
of extension. 

A classification according to type of cell, is as a rule 
impossible, as no one type is preserved throughout, the 
same section often showing great varieties of shapes and sizes. 
In the two cases in which cancer areas a few millimetres in 
diameter were discovered the growth was a definite adenocar- 
cinoma, but in one of these, even at this early stage, marked 
infiltration into the stroma had begun. 

In our apparently primary cases the cancer more often 
tended towards the scirrhous type, 7 of over 10 cases being of 
this type (Fig. 11). In 3 cases no glandular formation was 
present ; in the other 4 cases occasional small groups of atypical 
acini were seen, but the great bulk of the tissue was scirrhous. 
At times the fibrous overgrowth is so marked that epithelial 
elements may be almost wanting, or the fibrous stroma is so 
dense that the cancer cells are often not recognizable, small 
nuclear specks being alone visible. This may lead to error of 
diagnosis if only a small section is examined, as in Case VI, 
radical operation. At other times definite masses or infil- 
trating lines of irregular shaped cancer cells are seen, the size 
and shape seeming to depend largely upon the compressing 
force of the fibrous stroma. 

Those of the adenocarcinomatous type present most vary- 
ing pictures. At times acini, formed of irregular cells (some- 
times small, sometimes large), often with big deep staining 
nuclei, are scattered at wide intervals, the intervening tissue 
being more or less densely infiltrated with cancer cells. At 
other times the cancer acini are so numerous and close together 
that fibrous stroma may be difficult to see. The acini in these 
areas are usually very small and lined by small cylindrical 
cells often quite irregular in shape and with small rounded 
nuclei. Often over large areas no attempt at a glandular re- 
production occurs, cancer cells simply growing aimlessly 
through a fibrous stroma. Occasionally normal acini are found 
persisting in large areas of cancer. 
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Cancer of the prostate spreads in two ways, by direct ex- 
tension through the stroma and by extension along the ducts. 
As a result of this duct extension one sometimes sees masses 
of cancer cells filling the acini, the intervening tissue being 
entirely normal. 

Cancer Associated with Hypertrophy.—In our cases in 
which cancer and hypertrophy were present together the can- 
cer, as remarked before, generally forms a layer beneath the 
posterior capsule, and the hypertrophied lateral lobes lie in 
front of and distinctly separated from the cancer by their own 
capsules which are generally intact (Fig. 5). When the 
cancer breaks into a hypertrophied adenomatous lobule it 
spreads rapidly along the ducts, thus giving an extremely puz- 
zling picture (Fig. 12). Glandular acini lined or filled with 
cells different in type from the cells of the ducts or acini of 
an adenomatous hypertrophy, but with a basement membrane 
often intact and a normal intervening stroma. It would seem 
that the cancer cells, on breaking into the dilated, often cystic 
acini, of the adenomatous tissue, are relieved from the pressure 
of the stroma and the close packing of other cancer cells, and 
thus become larger in size. Their protoplasm is pale and 
stains with difficulty, while the nuclei become remarkably regu- 
lar in size and staining properties. Frequently a single layer 
of these cells will reline a duct or acinus so that except for the 
character of the cell the acinus looks entirely benign. How- 
ever, we have never seen these broad cylindrical cells with clear 
pale staining protoplasm and nuclei centrally placed either in 
the normal or the hypertrophied prostate. In other acini the 
cells are heaped up at different points along the gland wall 
and grow across the lumina sometimes in solid masses, but 
more frequently as interlacing strands (Fig. 12). Sometimes 
the carcer cells arrange themselves circularly, leaving a central 
lumen (Fig. 12) as if in an attempt to reproduce a gland struc- 
ture. When the lumen is completely filled the cells crowd each 
other into most odd and peculiar shapes. 

These areas of duct carcinoma are not apt to be mistaken 
for benign tissue if the character of the cells is noted. Par- 
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ticularly characteristic is the tendency of cancer cells to grow 
in strands across the lumen of the acinus without any support- 
ing connective tissue framework. This does not occur in 
hypertrophy. In the latter when an epithelial budding from the 
wall of the acinus occurs, it is quickly followed by a support- 
ing stem of connective tissue. It has been said that the acini 
of the normal or hypertrophied prostate when filled with des- 
quamated epithelial cells may be difficult to differentiate from 
cancer of the duct type. With exercise of ordinary care no 
confusion from this source should occur. Later, with the 
advance of the main growth through the stroma or the break- 
ing through from the acini, the picture is changed. Tubules 
of cancer cells with a more or less densely infiltrated stroma 
are seen, sometimes the intervening tissue is scirrhus, some- 
times of an adenomatous type and sometimes the cancer cells 
are so closely packed that a fibrous stroma seems almost en- 
tirely absent and a medullary form of cancer is produced. 
Sometimes portions of the cancer seem more or less definitely 
alveolar. When the cancer invades hypertrophied lobes of the 
adenocystic type, in which interacinus stroma is frequently 
small in amount, the picture presented is that of cancer cells 
packed in the dilated spaces, resulting in an alveolar form of 
carcinoma medullary in character (Fig. 13). In none of our 
specimens, either primary or those associated with hyper- 
trophy, was a pure adenocarcinomatous type preserved 
throughout. Areas of adenocarcinoma were present, how- 
ever, in great or less degree, in practically every case except 
in the three cases of pure scirrhus previously mentioned, in 
which the cancer occurred in a prostate not previously hyper- 
trophied. 

In no case have we found evidence of gross or microscopic 
necrosis, no matter how extensive the disease. The extensions 
of the disease to the seminal vesicles and bladder wall are 
usually infiltrating in character, although frequently the adeno 
form is here and there discovered. For one familiar with the 
histologic character of the normal and hypertrophied prostate, 
the microscopic diagnosis of cancer seldom entails any diffi- 
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culty, except in the scirrhus, where, occasionally, over small 
areas, the fibrous overgrowth may be so intense that no definite 
epithelial elements are recognizable, small scattered nuclear 
specks being alone visible. However, this fibrous density is of 
itself suspicious, and a section from a different area will 
usually at once settle this doubt. 


OPERATIVE TREATMENT. 


In order to determine the results which may be obtained 
by operations in cases of carcinoma of the prostate we have 
made a careful study of the results obtained by the various 
methods. 

These comprise the following: 

1. Radical operation, six cases. 

2. Conservative (partial) perineal prostatectomy, nineteen 
cases. 

3. Suprapubic prostatectomy, two cases. 

4. Bottini electrocautery operation, seven cases. 

5. Perineal drainage, two cases. 

We have also made a study of cases in which no operation 
was performed, and these comprise: 

6. Cases treated by catheterization, thirty-nine cases. 

7. Cases in which no catheter was advised, twenty-nine 
cases. 

In order to furnish a complete knowledge of the excellent 
results which have been obtained by the operation for radical 
excision, and also the surprisingly lasting results which have 
been obtained in extensive cases by conservative partial perineal 
prostatectomy, I have described the operative technic, the cases 
and the results in detail. 

Technic of the Radical Operation.*—The patient is placed 
in the exaggerated lithotomy position, and an inverted V 
perineal incision made, as in the operation for simple hyper- 
trophy of the prostate, the successive steps of which are fol- 
lowed until the tractor has been inserted through a urethrotomy 





* Described first in the Johns Hopkins Hospital Bulletin, October, 1905. 
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wound of the membranous urethra and the posterior surface 
of the prostate has been exposed, largely by blunt dissection. 
If there is then any doubt in the mind of the operator as to the 
malignant nature of the disease, an incision is made thrcugh 
the capsule and a section of the prostatic lobe removed for 
examination, frozen sections being made if necessary to estab- 
lish the diagnosis, when either the simple prostatectomy for 
hypertrophy or the radical operation for cancer can be per- 
formed as the case requires. In the case of cancer the next 
step after exposing the posterior surface of the prostate is to 
free the lateral adhesions of the prostate and also the seminal 
vesicles as much as possible by blunt dissection ; then the mem- 
branous urethra is divided in front of the tractor, as shown 
in Fig. 14. The handle of the tractor is then depressed 
markedly and the puboprostatic ligaments divided with scissors 
close up to the anterior surface of the prostate, efforts being 
previously made to push away the anterior plexus of veins by 
blunt dissection. Fairly abundant hemorrhage usually fol- 
lows, and should be controlled as much as possible by clamps 
and then by a gauze pack, which should be held tightly against 
the posterior surface of the pubes and the triangular ligament 
by means of a retractor. The seminal vesicles should be freed 
further (Fig. 15). 

The prostate is drawn outward as far as possible, thus 
exposing the anterior surface of the bladder, which should be 
punctured, as shown in Fig. 16, just above the prostatovesical 
juncture. This wound is now enlarged on each side by scis- 
sors, the line of division being close to the prostatovesical junc- 
ture, until the trigone is exposed, as shown in Fig. 17. With 
a scalpel a curved incision is made across the trigone, thus 
leaving the upper angles of the trigone intact, and being care- 
ful to do no injury to the ureters. By blunt dissection the 
seminal vesicles are then exposed, as shown in Fig. 18, and the 
vasa deferentia picked up with a blunt hook and divided with 
scissors as high up as possible. (In doing this it should be 
remembered that the vasa deferentia pass around the lower 
end of the ureters.) The deeper attachments of the seminal 
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vesicles are then freed and the mass, consisting of the prostate, 
urethra, cuff of the bladder, seminal vesicles, and about 5 cm. 
of the vasa deferentia, removed in one piece. Hemorrhage 
is again encountered in the last step above described, owing 
to the fact that the prostatic plexus of veins, which passes up 
along each side of the prostate, is closely attached to the lateral 
border of the seminal vesicle; but this can easily be controlled 








Diagram showing plan of vesico-urethral anastomosis. 


by ligatures or long clamps. The bleeding which comes from 
the vesical wound is easily controlled by the subsequent sutures, 
which are placed so as to anastomose the bladder with the 
membranous urethra, and completely close the vesical wound. 
This is easily accomplished, as shown in Figs. 19 and 20. As 
seen here, the anterior wall of the bladder is drawn down and 
fastened to the stump of the membranous urethra by means 
of interrupted catgut sutures. After forming the anastomosis 
with the urethra a considerable vesical wound is left poster- 
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iorly, but it is easily closed by transverse sutures. I have 
found it best to use an occasional suture of silkworm gut in 
order to take care of the tension which is present. The ends 
of these are left long enough to emerge from the wound, so 
that they can be removed two or three weeks later. A retained 
rubber catheter, which should be inserted before the vesico- 
urethral anastomosis is made, is fastened to the glans penis 
with adhesive plaster. After placing light gauze packing in 
the depths of the wound the levator ani muscles are approxi- 
mated with two or three interrupted sutures of catgut, so as 
to protect the rectum against postoperative necrosis, and the 
external wound is almost completely closed with interrupted 
sutures of catgut. In some instances I found it difficult to 
place ligatures around hemostatic clamps which were deeply 
placed, and have therefore not removed the clamps, but allowed 
them to emerge with the gauze packing from the anterior 
angle of the wound (they were removed 24 hours later). If 
careful attention has been given to the prevention of hemor- 
rl.age and an infusion has been begun early in the operation, 
there should be little or no shock. 


Case I.—Carcinoma of prostate. Radical operation. Ex- 
cision of entire prostate, seminal vesicles, ampulle of vasa defer- 
entia and cuff of bladder. Recovery. Lived nine months. Died 
of perivesicular infection following litholapary. 

E. J. G., S. No. 15929. Aged 70; married. Admitted April 
1, 1904. Eleven months ago patient began to have pain in the 
urethra at the end of urination. During the next three months 
the pains increased and he began treatment with an osteopath, 
receiving prostatic massage. He grew steadily worse and soon 
began to have pain in the perineum and thighs. Four months 
ago consulted a surgeon who performed a Bottini operation with 
partial benefit. He now has to void every fifteen minutes and 
severe pain is constantly present. On rectal examination the 
prostate is considerably enlarged, irregular, nodular, hard, and 
the capsule is apparently adherent to the rectum. The right 
seminal vesicle is palpable, apparently distended but not indu- 
rated. In the region of the left seminal vesicle there is an oblong 
mass of induration continuous with the prostate, but the upper 
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end of the seminal vesicle seems free. Catheterization is very 
difficult, filiforms being required. Residual urine 400 c.c. The 
cystoscope shows no intravesical enlargement of the lateral lobes 
and only slight elevation of the median portion of the prostate. 
Diagnosis of carcinoma was made on marked induration of the 
prostate extending into the region of the left seminal vesicle and 
the absence of intravesical enlargement. After preliminary treat- 
ment (catheter, hydrotherapy, etc.), the radical operation was 
performed. Specimen removed is shown in Figs. 21 and 22. 

As shown here, the seminal vesicles, intravesical and sub- 
trigonal tissues were removed in one piece with the prostate and 
membranous urethra. No difficulty was experienced. There was 
only a moderate amount of hemorrhage and the anastomosis 
between bladder and membranous urethra was easily performed, 
silk sutures being used (a mistake to do so). A large rubber 
catheter was fastened in the urethra and patient returned to ward 
in good condition. The specimen (which along with the opera- 
tion and microscopic examination is described in full in the Johns 
Hopkins Hospital Reports, vol. xiv, p. 506) showed adenocarci- 
noma of the entire prostate, which had extended into the tissues 
beneath the anterior portion of the trigone adjacent to the ejacu- 
latory ducts and seminal vesicles, but had not penetrated into 
their cavities. In the muscle of the anterior part of the trigone 
several lymphatics containing cancer cells were seen, but at the 
upper limit the tissues seemed healthy everywhere. 

The convalescence was satisfactory but slow. In two weeks 
the patient was walking about and all the stitches had been 
removed (apparently). Only a little urine came through the 
perineum. On the sixteenth day the perineal fistula was healed 
completely and urine came freely through the penis. On the 
twenty-third day the patient was discharged from the hospital in 
good condition. At night he could hold his urine for several 
hours until the desire to urinate came on, when he arose and 
voided. Did not wet the bed at night. During the day urine 
dribbled away. 

December 22: Patient improved steadily for five months, 
the intervals between urinations becoming long and incontinence 
gradually diminishing. In October he began to suffer pain at 
the end of the penis during urination. He has now incontinence 
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Photograph of specimen, Case l. Side view. 








Photograph of specimen Case I. Posterior view 
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during the day, but none at night. A silver catheter meets an 
obstruction about the triangular ligament, but filiforms pass with 
ease and dilating followers are easily introduced. A stone is 
felt in the bladder and the cystoscope shows two small calculi in 
a shallow pouch on the right side of the bladder and, just behind 
the triangular ligament, a small stone attached to a silk suture 
which was easily seen. 

December 23: Operation. Litholapaxy.—Two stones in the 
bladder were easily crushed and were evacuated, but to engage 
the calculus which was attached to the ligature it was found 
ncessary to pass through the urethra a long curved clamp with 
which the ligature was withdrawn; but in so doing a tear was 
made in the mucous membrane. Following the operation there 
was tenderness in the suprapubic region and an extensive peri- 
vesical infection developed from which the patient died one month 
after the operation. 

Autopsy showed the bladder contracted, but excellent union 
between it and the urethra. There was no evidence of recurrence 
in the bladder or region of the prostate, and no glandular metas- 
tases were to be made out; but just back of the bladder a small 
indurated area, about I cm. in size, was present, and a section of 
this showed carcinoma. There was present a large perivesicular 
abscess cavity. 

Note: This case showed the necessity of using some other 
form of suture material than silk, and for the next case catgut 
alone was employed (also to my regret). It was interesting to 
note that although the specimen showed after the operation that 
the prognosis was not good because the lymphatics above the 
prostate were involved, at autopsy, almost ten months after the 
radical operation, only a very small area of carcinoma was 
present (about I cm. in diameter and in the tissues back of the 
bladder which was healthy), and the patient had been entirely 
relieved of the severe pain and the obstruction to urination. 

Case II].—Carcinoma of the prostate involving the lower por- 
tion of the seminal vesicles. Radical operation. Death six weeks 
later—nephritis. Autopsy showed no remaining carcinoma. 

W.R., S. No. 16675. Aged 64; married. Admitted Septem- 
ber 14, 1904. Onset with increased frequency of urination three 
years ago. Complete retention of urine for the first time three 
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weeks ago. On admission patient voided ten to twelve times 
during the day; no pain present. Complete retention of urine 
for the first time one week ago. No history of hematuria. Has 
lost very little in weight. For the past week catheterization has 
been necessary. 

Rectal: The prostate is moderately enlarged, smooth, hard, 
but not nodular. There is no enlargement or induration in the 
region of either seminal vesicle, but in the space between the two 
there is a distinct plateau of induration extending between 1 
and 2 cm. above the limits of the prostate. Above this the tissues 
feel soft. No glands. Rectum negative. 

Cystoscopic: A catheter passes easily. Bladder capacity 
300 c.c. The cystoscope shows a slight intravesical enlargement 
of the median portion which is continuous with an elevation of 
the anterior part of the trigone. Lateral lobes very slightly 
enlarged. Mucosa normal. With finger in rectum and cysto- 
scope in urethra there is induration beneath the trigone and con- 
siderable thickening of the suburethral portion of the prostate. 
The diagnosis of carcinoma was made upon induration, sub- 
urethral thickening and the absence of intravesical hypertrophy. 

September 23: Total excision of prostate, seminal vesicles, 
5 cm. of the vasa deferentia, most of the trigone. When the 
trigone was exposed palpation showed an indurated condition of 
the trigone which seemed to extend up to the two urethral orifices. 
It was thought advisable to excise both ureteral papilla and a 
portion of the posterior wall of the bladder immediately above 
the trigone. The upper part of the intramural portion of the 
ureter on both sides was left undisturbed. The anastomosis 
between the bladder and membranous urethra was easily per- 
formed, care being taken not to include the partially excised 
ureters in the suture. 

Examination of the specimen showed that the seminal vesicles 
and upper portions of the vasa deferentia were normal, and that 
the trigone, which seemed indurated, contained no carcinoma 
(Johns Hopkins Hospital Reports, vol. xiv, p. 511), and that it 
was unnecessary to excise the ureteral papillz. Catgut was alone 
used as a suture material. 

Convalescence: Patient convalesced poorly, nausea consider- 
able. The wound broke down completely, leaving a large un- 
healthy cavity. At the end of three weeks he began to fail grad- 
ually, and died on November 8, forty-six days after the operation. 
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Autopsy.—Anatomical diagnosis—Perineal wound diphthe- 
ritic and hemorrhage, cystitis, ureteritis and pyelitis. Chronic 
diffuse nephritis, cardiac hypertrophy and dilatation. Chronic 
myocarditis, endocarditis and emphysema of the lungs. Chronic 
perihepatitis, splenitis and pancreatitis. The anterior wall of 
the bladder was found to be continuous with the urethra, sutured 
portion in this region having united. The posterior sutures had 
broken down. The right ureteral orifice was covered by a small 
calcareous mass. The left ureteral orifice could not be found. 
Acute urethritis was present on both sides, evidently an ascend- 
ing infection. Careful examination failed to reveal carcinoma 
anywhere in the pelvic tissues or in other portions of the bladder. 
Numerous microscopic sections were made and showed no evi- 
dence of carcinoma. 

Note: From the careful study of the specimen removed at 
operation and the autopsy it is evident that the malignant disease 
had been completely removed. The excision of the upper portion 
of the trigone and lower ends of the ureters was not necessary 
and probably led to the ascending renal infection which caused the 
death of the patient. The use of catgut proved a mistake, as it 
led to a rapid breaking down of the wound. The prognosis for 
a radical cure in this case should have been excellent. 

Case I1].—Cancer of the prostate involving the seminal ves- 
icles and anterior part of the trigone. Radical operation. Recov- 
ery. Restoration of urination through urethra. Patient appar- 
ently well for nearly three years. Died over three years after the 
operation. Autopsy showed recurrence. 

S. R. B., Of. No. 829. Aged 65; widowed. Admitted Feb- 
ruary 4, 1905. Onset four years ago with increased frequency of 
urination, which has gradually increased until he now voids every 
few minutes. Never hematuria nor complete retention of urine. 
For two years pain in the left hip and knee. Constant pain in the 
back, perineum and rectum. No loss of weight. 

Rectal: The prostate is considerably enlarged, smooth, very 
hard. In the upper end on each side is an indurated mass occupy- 
ing the area of the seminal vesicle and between the two is a 
small indurated plateau. It is apparently easy to reach above 
the area of induration everywhere. The rectum is negative. No 
enlarged glands. 

Cystoscopic: 


Residual urine 500 c.c. Moderate median bar, 
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slight lateral enlargement. No clefts. No evidence of involve- 
ment of the trigone. Vesical mucosa normal. With finger in 
rectum and cystoscope in urethra considerable subtrigonal and 
suburethral thickening felt. 

The diagnosis of carcinoma was made on the great hardness, 
involvement of the seminal vesicles, absence of intravesical pros- 
tatic outgrowths and pain. 

February 16: Radical operation. The lower end of the left 
ureter was unintentionally removed with the specimen and it was 
found loose in the space behind the bladder. This accident was 
due to the use of straight scissors instead of curved ones while 
dividing the wall of the bladder, the incision going up much too 
high on the left side. The incision across the trigone was made 
with a knife and the lower end of the right ureter was spared. 
The divided left ureter was transplanted into a higher portion of 
the bladder by simply pushing a sharp clamp through from the 
inside and drawing the ureter into the bladder where it was held 
by two intravesical catgut and one extravesical silk suture. The 
bladder was easily drawn down and anastomosed with the stump 
of the urethra and the rest of the wound closed with alternate 
catgut and silkworm catgut sutures, one end of each of the 
latter sutures being left long so as to project from the wound to 
facilitate subsequent removal. 

Examination of the specimen showed that the left ureteral 
ridge and 1.5 cm. of the lower end of the left ureter had been 
removed with the trigone, prostate, prostatic urethra, seminal 
vesicles and 4 cm. of the vasa deferentia in one piece. Sections 
of the upper portion of both seminal vesicles were negative for 
carcinoma, but the vasa deferentia were filled with cancer cells 
near the upper limit, and although the bladder muscle was nega- 
tive the fat immediately beneath it showed small cancer cells. 
Microscopically the specimen is adenocarcinoma, in places carci- 
noma solidum. 

The convalescence was satisfactory with the exception of a 
severe pressure slough on the back, due to a hard sand-bag at 
operation. The perineal wound healed in about two months. 
During the day there was incontinence, but at night he was able 
to retain 450 c.c. of urine and arise and void without wetting the 
bed. No stricture present. 

March 12, 1906—Letter: “It is now thirteen months since 
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operation. I now weigh 167 pounds, appetite and digestion good. 
Fistula is healed. Urine passes through penis, but I have no con- 
trol during the day.’ 

April 15, 1908—Letter from son: “Father died March 29. 
For some time he has had symptoms of interstitial nephritis. He 
never did have any positive symptoms of recurrence. His bladder 
never troubled him at all other than from a little catarrhal con- 
dition. He complained greatly of pain in the sacral region, chest, 
shoulders and legs. 

“ Autopsy showed the bladder studded with many hard nod- 
ules and much thickened. Both kidneys were filled with pus. 
The retroperitoneal and bronchial glands, both kidneys and 
ureters showed metastases. Liver, spleen, stomach and intestines 
were normal.” 

Remark: This case would now be classed as one very unfav- 
orable for radical cure on account of the extensive involvement of 
the seminal vesicles and intervesicular space. The examination 
of tissues removed showed that an early recurrence was to be 
expected. The fact that the patient lived nearly two years in 
comparative comfort was surprising. 

Case 1V.—Carcinoma of the prostate and lower part of the 
intervesicular region. Radical operation. Apparent cure. Now 
well, four and one-half years after operation. 

J. E. D., Of. No. 930. Aged 64; married. Admitted May 12, 
1905. (See p. 517, Johns Hopkins Hospital Reports, vol. xiv) 
Onset one year ago with straining at urination. After one week 
the symptoms disappeared and he remained comfortable until 
seven months ago. The catheter then withdrew 16 ounces of 
residual urine, and after that he was catheterized once a day and 
treated by prostate massage by an osteopath. For two months 
he had used a catheter twice daily. Suffers no pain. Sexual 
powers normal. No hematuria. 

Rectal: The prostate is considerably enlarged, more in the 
left lobe, which is hard but not stony, smooth, very tender. 
The right lateral lobe is moderately enlarged, oval, smooth, 
elastic, not tender, indurated but not so hard as the left. Neither 
seminal vesicle is apparently indurated, but on the left side sev- 
eral indurated cords are felt above the prostate. No glands, 
rectum negative. 

Cystoscopic: Residual urine varies between 100 and 400 c.c. 
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No stricture. The lateral lobes are very little intravesically 
enlarged and the cleft between them is shallow. In the median 


‘ portion there is a small sessile rounded lobe with a shallow cleft 


on each side. Trigone and vesical mucosa negative. With finger 
in rectum and cystoscope in urethra the beak is easily felt; no 
subtrigonal thickening, but by turning the beak to the left a dis- 
tinct increase in the thickness of the left seminal vesicle is felt. 
Diagnosis carcinoma. 

May 16, radical operation: Palpation of the prostate when 
exposed showed that it was very much harder than seen in hyper- 
trophy. Radical operation was carried out without difficulty ; the 
ureters were not injured. The trigone was excised to within 
1.5 cm. of the ureteral orifices. One large gland adjacent to the 
left seminal vesicle was removed. Wound closed with catgut 
and silkworm gut sutures. No shock. 

Examination of specimen: The prostate with its capsule and 
urethra, both seminal vesicles, vasa deferentia for a distance of 
3.5 cm., cuff of the bladder 2 cm. wide in the region of the 
trigone, have been removed in one piece. Microscopic examina- 
tion shows adenocarcinoma. The seminal vesicles and vasa defer- 
entia are invaded near the prostate, but are free higher up. The 
trigone has not been invaded. The prostatic urethra is healthy. 

Convalescence: The patient reacted well. The urethral cath- 
eter was removed on the seventh day. The silkworm gut sutures 
were not pulled out until the twenty-fourth day, and on the thirty- 
ninth day the perineal fistula was completely closed and urine 
passed through the penis but without control. 

August, 1907: Patient reports for examination. Feels well. 
Weight 196 pounds. Has incontinence night and day. No pain 
or other discomfort. The urine is clear, no infection present. 
Careful examination of the rectum shows no recurrence. 

September 15, 1909—Letter: “I am free from pain, weigh 
195 pounds and am in excellent health. I am partially able to 
retain urine at night, and get up once to void. During the day 
I have complete incontinence and wear a urinal. Urine flows out 
freely without pain. No hematuria, no rectal disturbance or 
constipation. Sexual desire is present as much as ever, but I 
have no erection and am consequently unable to have intercourse.” 

CasE V.—Carcinoma of the prostate and seminal vesicles. 
Radical operation. Death from shock. Autopsy showed exten- 
sive unrecognized peritoneal and deep glandular metastases. 
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M. G., Of. No. 1052. Aged 75; widower. Admitted Sep- 
tember 25, 1905. Onset eight months ago, with increased fre- 
quency and difficulty of urination which has rapidly increased. 
Now has severe pain in the bladder, rectum, membranous region, 
left thigh and knee. He has lost 16 pounds in weight and is very 
weak. Has not had complete retention of urine, but voids every 
twenty minutes. 

Rectal: The prostate is moderately enlarged, is hard, but 
not stony and slightly elastic. The right seminal vesicle is not 
enlarged nor indurated. The left vesicle is negative but the 
left lobe of the prostate extends further up than the right and 
the induration may involve the lower portion of the seminal 
vesicle. Above the prostate, between the seminal vesicles, the 
tissues are firm and on the right side several hard cords can be 
felt along the pelvic wall. No enlarged glands are made out and 
the rectal mucosa is soft and not adherent. 

Cystoscopic: A Coudé catheter cannot be introduced owing 
to obstruction at the apex of the prostate. A small silver catheter 
passes with ease and withdraws 80 c.c. residual urine. Bladder 
capacity 360 c.c. The cystoscope shows the median portion of 
the prostate moderately enlarged in the shape of a bar, and 
extending upward and to the left is an elevation of the trigone 
which is somewhat irregular; but the mucosa is intact. There 
is no ulceration or tumor to be seen in the bladder. The lateral 
margins of the prostate are a little irregular but not intravesically 
hypertrophied. With finger in rectum and cystoscope in urethra 
there is considerable induration beneath the trigone and the 
suburethral portion of the prostate is considerably thickened. 

Remark: It is evident that the trigone is invaded, but owing 
to the absence of induration in the region of the seminal vesicles 
the radical operation is thought to be advisable. 

October 13: Radical operation——Excision of the prostate 
with its capsule and urethra intact, a portion of the membranous 
urethra, cuff of the bladder, nearly all of the trigone, including 
5 mm. of the left ureter, both seminal vesicles and about 5 cm. 
of the vasa deferentia, all in one piece. When the prostate was 
freed examination showed no extension of the disease above the 
upper portions of the prostate and the seminal vesicles seemed 
to be healthy. On exposing the trigone it was found elevated and 
reduplicated in a mass continuous with the median portion of 
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the prostate and extending up to the region of the left ureter 
which could not be seen. The line of incision was carried across 
the trigone just below the right ureteral orifice, above the liga- 
mentum interuretericum, and just above the rounded elevation 
of mucous membrane seen at the upper left hand corner of the 
trigone. The left ureter could not be seen, but later examination 
showed about 5 mm. of the left ureter had been excised, the 
orifice being situated in the prominent mass above described. 
The upper end of the left seminal vesicle was very adherent to 
the peritoneum, and in freeing it a portion of the peritoneum was 
removed. It was found thickened and evidently involved. The 
patient lost more blood than usual, and at the end of the opera- 
tion, which was more prolonged than usual, the etherizer reported 
his pulse as weak, but not very fast. Very soon, however, the 
respirations became alarming. He had been given 500 c.c. saline 
infusion during the operation and at the end was transfused with 
700 c.c. Under this treatment his pulse became fairly good, but 
his respirations grew worse and he died about two hours after 
the operation. 

Autopsy showed an extensive involvement of the peritoneum 
and numerous metastatic lymph-glands in the pelvis and along 
the great blood-vessels. 

The operative and autopsy findings in this case were very 
unexpected. Rectal examination seemed to indicate that the 
disease had not spread far beyond the prostate, the seminal ves- 
icles apparently being healthy. The appearance of the trigone, 
however, should have warned us against attempting a radical 
excision because, although not ulcerated, the irregular elevation 
evidently meant infiltration. There was, however, nothing to 
indicate that the disease had spread into the peritoneal cavity 
and, in fact, this case is unique in this respect as we have found 
no similar case. 

Case VI.—Carcinoma of prostate. Seminal vesicles not 
invaded. Radical operation. Recovery. Well six months later. 

L. A., No. 2166. Aged 68; widower. Admitted April 8, 
1909. For one year the patient had frequently suffered with 
imperative urination, during which the desire would come on 
suddenly and urination was very frequent. For several days 
after an attack he would be normal for three or four days. Dur- 
ing the past month urination has been extremely frequent, so 
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that he has begun to wear a urinal. Now voids very frequently 
night and day. 

Examination: Patient is well preserved; no general glandu- 
lar enlargement. 

Rectal: The prostate is enlarged on the right side. The 
left lateral lobe is normal in size, smooth, very slightly indurated. 
The right half of the prostate is rough, irregular, markedly 
indurated, the induration extending to the median line and there 
ending abruptly, forming an almost straight declivitous edge. 
The induration on this side extends forward for about 3 mm. 
along the membranous urethra and backward to the junction of 
the seminal vesicles and vasa deferentia. The seminal vesicles 
and vasa deferentia can both be easily felt, but are apparently 
not more than slightly indurated and not enlarged. No enlarged 
glands. No intravesicular mass. Rectum negative. 

Cystoscopic: Retention of urine complete. Bladder capacity 
650 c.c. The cystoscope shows a small rounded median bar with 
no sulcus on either side. The lateral lobes are slightly thickened 
and the whole prostatic margin a little irregular, with some swell- 
ing of the mucous membrane produced by the retention catheter. 
The trigone is not elevated nor enlarged. With finger in rectum 
and cystoscope in urethra there is no subtrigonal thickening, but 
there is a definite increase in the suburethral portion of the 
prostate, and the left lobe is considerably indurated. 

April 21, 1909: Radical excision of bladder, seminal vesicles 
and cuff of bladder. The tractor was inserted without difficulty 
and the prostate exposed easily. It was very hard, particularly 
the right lobe, which was stony. An incision was made and the 
capsule gaped widely and did not bulge nor show spheroids as 
in benign hypertrophy. A section was taken for microscopic 
study (stained frozen sections) and report was received that 
it was very dense fibroid tissue. The usual conservative perineal 
prostatectomy was then carried out, two small lateral lobes and 
a small median bar being enucleated. The tissue removed showed 
no spheroids, was very firm, fibrous, with small yellowish areas 
scattered throughout, and so thoroughly suggested carcinoma 
that a second section was obtained and showed definite carcinoma. 
Radical operation was then begun and carried out without much 
difficulty. The upper portion of the trigone was left intact, both 
ureters having been ligated. Anastomosis was easily completed 
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with alternate catgut and silkworm gut sutures. Condition of 
patient excellent. Infusion on return to ward. 

Convalescence: The patient convalesced slowly and the 
fistula was very slow in completely healing. He was discharged 
on the seventy-second day in good general health, with complete 
incontinence. 

October 26: Letter—“I have gained much in weight; have 
no pain. Incontinence is still present.” 


Analysis of the Six Cases in which Radical Operation was 
Performed.—The ages of the patients were 70, 64, 05, 64, 75, 
and 68 years respectively, and symptoms had been present If 
months, 3 years, 4 years, I year, 8 months and I year respec- 
tively. Physicians had been consulted and treatment given 8 
months before in one case, and 7 months before in another. 
In both of these cases an osteopath was employed who gave 
prostatic massage, thus losing valuable time. One case was 
subjected to a Bottini operation 6 months before admission. 
Ia all cases sufficient symptoms were present to warrant rectal 
examination by which a diagnosis could have been made long 
before the patient applied for treatment with us. 

The onset symptoms were difficulty and frequency of urina- 
tion in all cases except Case I, in which the first symptom was 
pain in the urethra. Three cases, II, IV and VI, had never 
suffered any pain. In the other three cases pain either local 
or referred was a prominent symptom. On admission, urina- 
tion was extremely frequent and difficult in all cases except 
Case IV, in which a catheter was used twice daily. 

The prostate was described as considerably enlarged in 3 
cases, moderately enlarged in 2 cases and slightly enlarged in 
1 case. Marked induration was present in all cases, involving 
the whole prostate in 4 cases. In Case IV, one lobe was in- 
durated, but less so than the other and distinctly elastic. In 
Case VI the marked induration was confined to half of the 
prostate, the other being very slightly indurated. 

The seminal vesicles were found on rectal examination to 
be free from infiltration or induration in 4 cases (II, IV, V, 
and VI). An area of induration between the seminal vesicles 
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was present in Cases I, II, II] and V. The catheter showed 
400, 300, 500, 400, 80 and 600 cc. residual urine respectively. 

The cystoscope showed a slight elevation of the median por- 
tion in 5 cases (1, Il, Ili, V and VI). In Case IV there was 
a small, definitely rounded median lobe with a shallow cleft 
on each side. 

The lateral lobes were scarcely at all enlarged intravesically 
in every case. There was generally not even a sulcus between 
them in front, but in 2 cases it was shallow. The vesical mu- 
cosa was everywhere intact, but the cystoscope showed, in 2 
cases, an elevation of the trigone, which involved only the 
anterior portion in Case II. In Case III, the trigone was 
considerably elevated and irregular extending out on the left 
side as far as the ureter. In 4 cases the trigone was negative. 

At operation, the lower ends of both ureters were intention- 
ally excised for a short distance in Case II, the operator think- 
ing that the disease had reached this point. This was .a mis- 
take, as it was afterwards found that the induration was in- 
flammatory in character. In Case V the lower end of the left 
ureter was involved and had to be excised. This patient died 
of shock, and autopsy showed that while the seminal vesicles 
were free, the disease had travelled into the peritoneal cavity. 
The cystoscopic evidence of elevation of the whole trigone 
should evidently militate against the radical operation, as 
shown by this case. In Case III, the lower end of the left 
ureter was unintentionally divided by scissors in making the 
division along the left lateral wall of the bladder. Anas- 
tomosis was made high up and no inconvenience resulted (the 
patient living three years). In 5 cases the operation was car- 
ried out with apparent success and without shock, but a study 
of the specimen removed showed carcinoma near the upper 
limit in 2 cases (I and III). In Case V (patient dying of 
shock) autopsy showed extensive carcinoma of the peritoneum 
and retroperitoneal glands, although the bladder and seminal 
vesicles were free from invasion. In Case I the patient died 
nine months after the operation as a result of traumatism and 
infection, in attempting to remove a stone adherent to a silk 
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suture. Autopsy showed a very small area of recurrence back 
of the bladder. In Case III, the patient lived over three years 
in comfort, but autopsy showed metastases in various parts 
of the body, the bladder and urethra, however, being free 
from ulceration. In Case II, in which the patient died six 
weeks after the operation from ascending renal infection, as 
a result of the intentional but injudicious division of the 
two ureters, extremely careful examination of all the pelvic 
tissues at autopsy with numerous sections taken for microscopic 
study failed to reveal any evidence of carcinoma and it seems 
probable that the disease had been completely eradicated. Two 
patients are alive and apparently well. One six months after 
the operation and the other four and a half years after the 
operation. In both of these cases the specimens showed that 
the disease had not reached the upper line of excision, 
and in one case at least the lapse of times seems to insure 
a radical cure. 

As a result of the experience gained in these 6 cases it may 
be said that the operation should not be attempted where the 
infiltration extends more than a short distance beneath the 
trigone as determined by the cystoscopic examination with the 
finger in the rectum and the cystoscope in the urethra; nor 
where the upper portions of both seminal vesicles are involved ; 
nor where an extensive intervesicular mass or indurated lym- 
phatics or glands or involvement of the membranous urethra 
or muscle of the rectum shows that the disease is manifestly 
too far progressed; that the ureteral papillz should be left 
intact with sufficient tissue below them to insure proper suture 
and to leave their openings free from constriction, I or 2 cm. 
above the wound ; that hemorrhage should be carefully checked 
(by hugging the capsule, injury of the periprostatic plexus 
may be largely avoided) ; that silk should never be used and 
catgut only when occasional stitches of silkworm gut are em- 
ployed to hold the tissue together in making the urethro- 
vesical anastomosis ; that when the operation is attempted early 
it can be performed without much danger or great difficulty 
and with excellent chance of cure; that only 3 of the 6 cases 
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above recorded were suitable for the radical operation and 
that in all of these the disease was apparently completely re- 
moved and one is now apparently well four and a half years 
after the operation. 


TECHNIC OF CONSERVATIVE (PARTIAL) PERINEAL 
PROSTATECTOMY.* 


Position of the Patient—The exaggerated dorsal position 
of the patient is the most satisfactory, and the perineal board 
devised by Halsted is admirably suited for this purpose. The 
perineum should be so elevated that it is almost parallel with 
the floor, thus allowing excellent retraction of the rectum and 
splendid exposure of the posterior surface of the prostate. 
After placing the patient upon the table, before elevating the 
thighs, a No. 24-F sound should be inserted into the posterior 
urethra, to be used subsequently as a guide for urethrotomy. 
If the operator waits until the patient is placed in the urethrot- 
omy position, he will frequently find it difficult to introduce 
the sound through the triangular ligament. 

Cutaneous Incision—The inverted V cutaneous incision 
unquestionably gives a much better exposure than a median 
incision. The apex should be just over the posterior part of 
the bulb, about 2 inches in front of the anus, and the lateral 
branches directed outward and backward parallel to the ischio- 
pubic ramus, each about 2 inches in length, as shown in Fig. 23. 
The incisions are carried through the skin, fat, and superficial 
fascia, and then by blunt dissection with the handle of the 
scalpel and the index finger of the left hand the space to each 
side of the central tendon is opened up. In this way it is very 
simple to open up by blunt dissection very quickly a space on 
each side reaching as far as the triangular ligament. In so 
doing the levator ani is pushed backward and outward on each 
side and the transverse perineal muscles are pushed forward. 

Exposure of the Membranous Urethra.—The bifid retrac- 
tor is inserted as shown in Figs. 24 and 25. ‘Traction upon 


* Fora more detailed description see Vol. xiv, Johns Hopkins Hos- 
pital Reports. 
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this instrument gives an excellent exposure of the narrow band 
of central muscle and tendon and greatly facilitates the divis- 
ion close to the bulb without injuring the hemorrhagic struc- 
ture. After the central tendon has been completely divided 
and the posterior surface of the bulb freed, it is well to insert 
a grooved retractor (Fig. 26), by which the bulb is drawn up- 
ward and a better view obtained of the recto-urethralis muscle, 
which lies between the two branches of the levator ani and 


Fic. 23. 





The inverted V cutaneous incision. 


covers the membranous urethra, toward which it draws the 
anterior wall of the rectum. In dividing the recto-urethralis 
muscle care should be taken not to injure the rectum, which 
is often drawn forward so that it lies almost in front of the 
membranous urethra. It nearly always covers the apex of the 
prostate. As soon as the recto-urethralis has been thoroughly 
divided it is easy by blunt dissection to push the rectum back- 
ward and thus obtain a good view of the membranous urethra, 
the bulb being drawn forward along with the muscular struc- 
tures of the triangular ligament. The membranous urethra 
is then opened upon the sound (Fig. 27) and the edges picked 
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up with artery clamps, being sure to secure the mucous mem- 
brane. A sound is then inserted into the bladder through the 
urethral wound (an assistant having withdrawn the sound 
from the anterior urethra), to open up the way for the pros- 
tatic tractor,—and in these cancerous cases it may be necessary 
to stretch the contracted posterior urethra considerably before 


Fic. 24. 





: a 


a _ 


Bifid retractor. 


it is possible to insert the tractor into the bladder through 
the perineal urethrotomy wound. Owing to the rectangular 
shape of this instrument (Fig. 28) it is sometimes difficult 
to insert. Sometimes it is well to begin its introduction with 
the beak turned backward, and then to rotate the instrument 
180 degrees before carrying it into the bladder. After the 
instrument has penetrated into the prostatic urethra it is gener- 


Fic. 26. 
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Retractor grooved so as to surround the membranous urethra and retract the triangular 
ligament and bulb. 


ally advisable to remove the anterior bulb retractor, and thus 
allow the shaft of the tractor to be carried further forward. 
As a rule, little difficulty is experienced in inserting the tractor 
if one has been careful to secure the edges of the mucosa of the 
membranous urethra. After reaching the bladder the blades 
of the tractor are opened out by means of the external handles 
(Fig. 29), and after being fixed in this position by means of a 
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set screw, traction is made upon the prostate, and the further 
separation of the rectum from the posterior surface of the pros- 
tate made. After dividing the recto-urethralis muscle and 
exposing the apex of the prostate one generally finds it neces- 
sary to use the knife to divide a layer of fibrous tissue which 


Fic. 28. 








Prostatic tractor closed. (Illustration oa — In new mode! blades join]staff at a 
lies behind the posterior surface of the prostate. After this 
(the posterior layer of Denonvilliers’ fascia) has been divided 
the rectum can be more easily pushed backward, and one enters, 
generally with ease, into the space between the two layers of 
Denonvilliers’ fascia, and the smooth glistening surface of the 
prostate is exposed. When this layer is properly exposed, no 
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Prostatic tractor opened. 


difficulty is generally experienced in rapidly freeing the entire 
posterior surface of the prostate and seminal vesicles, a good 
view of which is obtained at once by the insertion of a broad 
angular retractor. 

Incision of Capsule.—-Lateral retractors are so placed that 
with posterior retractors drawing backward and the prostatic 
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Showing the bifid retractor in use. Bulb and transversus perinei muscles and central tendon 
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Opening of urethra on sound preparatory to introduction of tractor. 








Tractor introduced, blades separated, traction made exposing posterior surface of prostate. 
Incisions in capsule on each side of ejaculatory ducts and urethra 1.5 cm. deep. 


Fis. 31. 


Showing removal of a fibrous median bar. 











Showing technic of delivery of a rounded middle lobe into the left lateral cavity. 
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tractor drawing the gland outward a splendid exposure of the 
posterior surface of the prostate is obtained. An incision is 
then made through the capsule on each side of the median line 
for almost the entire length of the posterior surface and about 
1.5 cm. deep. These incisions are about 1.8 cm. apart behind 
and 1.5 cm. apart in front, as shown in Fig. 30. The bridge 
of tissue which lies between them contains the ejaculatory ducts 
and the floor of the urethra. 

The lateral lobes are then each completely removed, much 
of this being done by the blunt dissector. When the deep por- 
tion is reached—that is, at the base of the seminal vesicle and 
the bladder—it is often necessary to use a sharp periosteal 
elevator or a curette in order to completely remove all of the 
carcinomatous prostatic tissue in that region. The entire 
lateral mass of prostatic tissue usually comes away in one piece. 
but in those cases in which the cancer is confined to the pos- 
terior subcapsular layer in front of which is a hypertrophied 
adenomatous lobe, the latter is usually separately enucleated. 
After the two lateral cavities are emptied the median portion 
of the prostate is next attacked. This is indicated in Fig. 31, 
in which the median portion is shown diagramatically, caught 
with a sharp hook. It should be our object here to excise 
this median suburethral portion without injury of the ejacu- 
latory ducts which lie behind it (in order thus to avoid epididy- 
mitis), and with as little injury to the urethra in front of it as 
possible. For this purpose an instrument, which we call a 
“punch ” has been very satisfactory in that it forces out into 
of the lateral cavities a large mass of median portion. 
Remaining tissue can be removed with scissors, curette or 
rongeur. If a rounded middle lobe is present it may be 
drawn down and removed through a lateral cavity (Fig 32). 
It is then advisable to remove the tractor and dilate thoroughly 
the external prostatic orifice with a large forcep after removal 
of the tractor. The finger is then inserted through the urethra 
and an examination of the vesical neck made. As a rule the 
sphincter will be found tight, or often sclerotic, and thorough 
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dilatation should be made. If there remains any prostatic 
tissue in the median portion or elsewhere around the orifice this 
can easily be enucleated or excised, using the finger as a 
tractor. In some cases carcinomatous infiltration continuous 
with the median bar and extending beyond the trigone is felt 
and it may be advisable to more or less completely remove this 
(which can usually be done with ease with a curette working 
upon the finger in the bladder against the trigone as a guide). 
Care should be taken not to tear a hole in the urethra or blad- 
der; but it is a remarkable fact that although not infrequently 
the urethra has been torn into laterally or posteriorly during 
some of my operations, and in a few cases a small portion ex- 
cised, the healing in all these cases has been entirely satisfac- 
tory, and there has been no evidence of intra-urethral or intra- 
vesical ulceration or tumor outgrowth through the rent. If 
a globular median lobe is present this is usually easily enucle- 
able as in cases of benign hypertrophy. The rest of the opera- 
tion is similar to that for benign cases: a large two-way drain- 
age tube through the urethra into the bladder, continuous irri- 
gation begun at once, the lateral cavities packed each with a 
single strip of iodoform gauze, the levator ani muscles drawn 
together in front of the rectum with a single suture of catgut, 
and the skin approximated by interrupted sutures of catgut. 
If the patient is very weak an infusion is often begun at the 
beginning of the operation, but usually we wait until the 
return to the ward. From 500 to 800 c.c. is generally given 
beneath one of the breasts. Continuous irrigation, begun on 
the operation table, is continued in the ward and, as the hemor- 
rhage becomes less, the rapidity of the flow is cut down. In 
this way very little trouble is experienced in keeping up the 
irrigation for 24 hours. The patient is given water to drink 
as soon as possible and an effort is made to make him take 
as much as he can. The gauze is generally removed on the 
morning after the operation and the tubes during the afternoon 
when all bleeding following the removal of the gauze has 
ceased. ‘On the following day the patient is usually put in 
a wheel-chair and taken out-of-doors, and as a rule the con- 
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valescence is as rapid and satisfactory as we see after perineal 
prostatectomy for benign hypertrophy. In fact, owing to the 
small size of the cavity the closure of the fistula and restora- 
tion of normal urination is usually somewhat quicker, as shown 
by reference to the detailed report elsewhere of cases treated 
by perineal prostatectomy. 

Records of Nineteen Cases of Perineal Prostatectomy.— 
The results obtained by a conservative perineal prostatectomy 
(in which the urethra is preserved intact, the median and lat- 
eral lobes being shelled out from the capsule as completely as 
possible and the internal orifice of the urethra dilated with 
forceps) have been so surprisingly good that it seems wise to 
give the cases in detail. I have accordingly grouped them in 
classes : 


CLASS I.—‘ PERFECT’ FUNCTIONAL RESULT; I.E. COMPLETE 
RELIEF OF URINARY OBSTRUCTION AS LONG AS 


THE PATIENT LIVED. 


There are 5 cases in this class, aged 72, 64, 82, 55 and 57 
years. Prostatic symptoms had been present 6, 3, 7, 2 and 6 
years and the patients lived 3%, 214, 2 years, 10 and 4 months 
respectively after the operation. The relief of urinary ob- 
struction and pain afforded by the operation in these cases was 
indeed splendid. 


Case VII.—No. 576. D. C.,; aged 72; widower. Admitted 
March 15, 1904. Urinary obstruction for three years. Acute 
retention of urine, greatly distended bladder, fever and uremia 
on entrance. Extremely weak. Preliminary treatment necessary 
for five weeks. The prostate is only slightly enlarged, smooth, 
very hard. The seminal vesicles are palpable and indurated. 
The cystoscope shows a small median bar, slight lateral enlarge- 
ment, no sulci. Diagnosis, “ fibrous prostate.” 

April 22, 1904: Perineal prostatectomy. Lateral lobes 
removed. Vesical orifice dilated. Median portion not removed. 
Convalescence satisfactory. Fistula healed on the thirty-fourth 
day. Discharged on the thirty-seventh day, voiding naturally 
without pain at frequent intervals. 
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Ultimate result: Microscopic examination showed carcinoma 
and patient returned at our request for examination two years 
later. The seminal vesicles were then markedly involved and 
the cystoscope showed marked elevation of the trigone, but no 
ulceration. The patient was still able to void urine without very 
much difficulty at intervals of two or three hours. Bladder was 
somewhat contracted. He had no pain. He lived in comparative 
comfort until October 9, 1907, three and one-half years after 
the operation. He never required catheterization, had no haema- 
turia, no pain in voiding and could retain urine for two hours. 
Died of emaciation. 

Note: The result obtained in this case was indeed brilliant, 
as the patient was almost dead with uremia when admitted to 
the hospital. (Case X, p. 559, vol. xiv, J. H. H. Reports.) 

Case VIII.—J. E. H., No. 1102. Aged 64; married. Ad- 
mitted November 4, 1905. Onset six months before with pain 
on urination. Gradual increase in difficulty. No hematuria. 
Yesterday complete retention of urine, impermeable stricture. 
Prostate slightly enlarged, irregular, very hard, and at the base 
of the right seminal vesicle there is a small area of induration 
continuous with the prostate. Upper portions of the seminal 
vesicles negative. Membranous urethra thickened and hard. 
Rectum negative. Malignancy suspected, but it was thought 
possible that inflammatory stricture and prostatitis was present. 

Emergency operation at patient’s home. The tissue removed 
suggested carcinoma, but it was not positive, as a freezing 
microtome was not at hand; conservative perineal prostatectomy 
therefore performed. 

After a tedious convalescence with a secondary minor opera- 
tion patient had an excellent result, and lived for two years and 
eight months. Up to his death he voided freely at normal inter- 
vals—no pain, no hematuria; no urinary discomfort of any sort. 
Chief complaint—severe constipation due to rectal stricture. 
Died of metastases to bronchial glands. 

Case IX.—J. B. G., No. 1584. Aged 82; married. Admitted 
May 23, 1907. Onset five years before with difficulty and fre- 
quency of urination. Incomplete retention, catheterization for 
one year, now four times daily. Of late considerable inflamma- 
tion in the region of the prostate. Dull pain in back and pubes. 
No hematuria. 
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Left lobe prominent, rounded, fairly hard. Right lobe con- 
siderably enlarged, smooth, soft, compressible. Right seminal 
vesicle rough, enlarged, and indurated. Left vesicle more irreg- 
ular and harder than right, with a considerable mass in the inter- 
vesicular region. No enlarged glands, rectum negative. 

Cystoscopic: Residual urine 200 cc. Bladder capacity 
400 c.c. The cystoscope shows an irregular median bar of 
moderate degree. No clefts, no lateral enlargements. Trigone 
irregular, thickened, not ulcerated. With finger in rectum and 
cystoscope in urethra there is a marked increase in the induration 
in the suburethral and subtrigonal tissues. Diagnosis of carci- 
noma made. Owing to difficulty of catheterization patient and 
physician demanded operative relief. 

May 27, 1907: Perineal prostatectomy. Beneath the pos- 
terior capsule was definite carcinoma both sides. The right 
lateral lobe was soft, easily enucleated adenomatous hypertrophy. 
Median portion of the prostate slightly hypertrophied; no car- 
cinoma. Left lobe was entirely carcinomatous. Urethra pre- 
served. 

Convalescence: Out of bed on the third day. Urine through 
penis on the tenth day. Discharged on the thirty-second day, 
able to retain urine for five hours, voiding freely without pain. 

November 21, 1907: Letter.—‘ I void freely, twice at night; 
very slight pain in urethra. Have not required a catheter. No 
incontinence.” 

Patient died May 14, 1909, two years after operation. His 
physician writes that urination remained fairly normal, intervals 
two and one-half hours. No blood, no pain. Catheter not neces- 
sary. Obstruction of bowel gradually supervened. Operation 
entirely successful in relieving urinary obstruction. 

Case X.—J. T. C., No. 1730. Aged 55; single. Admitted 
November 21, 1907. Onset one year ago with frequency of urina- 
tion. A little later pain at the beginning and end of urination. 
Complete retention four months ago. Catheter life since. For 
two months severe pain in back, rheumatism in shoulder, wrist, 
knees and ankle. No pain in rectum, perineum, groins or along 
the sciatic nerve. Prostate a little enlaiged, flat, irregular, 
markedly indurated, immovable. Left seminal vesicle markedly 
involved, right negative. 

Cystoscopic: Stricture of anterior and prostatic urethra. 
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Somewhat irregular median lobe. Lateral lobes not enlarged. 
Trigone elevated, irregular, not ulcerated. Bladder negative. 
With finger in rectum and cystoscope in urethra marked increase 
in subtrigonal and suburethral thickness. Diagnosis of carci- 
noma made at once. 

November 25, 1907: Perineal prostatectomy. Both lobes 
completely infiltrated, and also the median bar. Urethra pre- 
served. Considerable subtrigonal thickening. 

Convalescence very satisfactory. Out of bed on the second 
day. Urine through penis on third day, incontinence ceased on 
fourth day, and patient was able to hold urine for one hour. 
Fistula healed on the eighth day and patient was discharged on 
the twelfth day able to retain urine for four hours. Stream large, 
no pain. 

April 9, 1909: Letter.—‘‘ Patient died September 24, 1908, 
ten months after operation. He was completely relieved of 
catheter, voided freely, able to retain urine for six hours. No 
hematuria. Before death considerable difficulty in moving bowels 
and pain in back. Operation gave complete relief from obstruc- 
tion to urination.” 

Case XI.—J. W. C., No. 1810. Aged 57; single. Admitted 
March 8, 1908. Onset six years before with frequency, urgency, 
irritation and occasionally sudden stoppage of urine. One year 
ago pain in the right leg. Six months ago voiding every hour, 
catheterized and 48 ounces residual urine found,—since then 
catheterization twice daily. 

Prostate and seminal vesicles are both considerably enlarged, 
markedly indurated, smooth. Prostate of stony hardness. Mem- 
branous urethra infiltrated. 

Cystoscopic: Coudé catheter will not pass. Silver catheter 
shows 650 c.c. residual. The cystoscope shows a small lobular 
median bar and a small rounded tumor in the trigone near the 
right ureteral orifice. The tumor is composed of two portions 
and is covered with smooth mucous membrane, no ulceration 
anywhere. Diagnosis carcinoma. 

March 16, 1908: Perineal prostatectomy. The lateral and 
median portions of the prostate were entirely carcinomatous, but 
easily enucleated. Urethral orifice tight, dilated. 

Convalescence: One week after operation began to void 
through urethra. Discharged on the twenty-sixth day voiding 































ea 














CANCER OF PROSTATE. I2II 


naturally, able to retain urine for five hours. Suffers severe 
pain in right hip, thigh and leg also left leg and back. 

May 9, 1908: Letter.—“ The operation seems to be a suc- 
cess, except slight leakage through fistula when I make water.” 

September 13, 1909: Patient died one year ago, four months 
after operation. Up to the time of death urination was fairly 
normal—every two to three hours. He suffered pain in the right 
leg. Perineal fistula was present. General result of operation 
was good. 


CLASS II.—PATIENTS STILL ALIVE AND COMPLETELY RELIEVED 
BY THE OPERATION OF CONSERVATIVE PERINEAL 
PROSTATECTOMY. 


There are ten patients in this class, aged 60, 62, 61, 61, 78, 
67, 75, 67, 79, and 75 years. Symptoms present 2, 2%, 15, 
IO, 4, I, I, I, 3 and 1 year, and all alive and completely re- 
lieved 6, 114, 1%, I year and 9, 7, 7, 4, 3, and 3 months 
respectively after the operation. 

Two cases were of interest because the carcinoma was 
localized to a small area in the prostate and apparently com- 
pletely removed with the lateral lobes. Both of these patients, 
Cases XII and XIV are apparently completely cured now 6 and 
1 years after operation. In another case, not tabulated here, 
which was operated upon by an assistant, a similar, small 
nodule of carcinoma was found in the anterior commissure of 
the prostate. These are the only cases in which carcinoma was 
discovered extremely early. The case (XIV) in which pros- 
tatism has been present for 15 years was a chronic prostatitis 
with a small area of carcinoma and the case in which the 
symptoms had been present for 10 years was one of hyper- 
trophy of the middle and lateral lobes with carcinoma of the 
posterior portion of the prostate. 

The results in these 10 cases have been extremely satis- 
factory. There has been no hematuria in any cases since the 
operation and no evidence of vesical tumor formation. So far 
they bid fair to give final results as completely satisfactory as 
in Cases VII and VIII. Two patients (XII and XIV) have 
been apparently completely cured. 
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Case XII.—J. T. Y., No. 463. Aged 60; married. Admitted 
September 24, 1903. Onset two years ago with frequency of uri- 
nation. Suprapubic drainage six months. Prostate considerably 
enlarged, smooth, rather hard in consistency. The seminal ves- 
icles not palpable, but both lateral lobes extend upward and are 
quite closely adherent. The cystoscope shows two lateral lobes. 
With finger in rectum and cystoscope in urethra there is very 
little median enlargement. 

October 4, 1903: Operation—perineal prostatectomy. Lat- 
eral lobes were surprisingly small and adherent, but were appar- 
ently completely removed. No median lobe present. The wound 
healed well but urination was never free. 

December 6, 1907: General health excellent. Urination 
difficult. Residual urine 760 c.c. The cystoscope shows large 
intravesical lateral lobes (same as before operation—evidently 
not removed). 

Rectal examination showed cicatricial induration, but no car- 
cinoma of prostate or seminal vesicles. 

Operation: Perineal prostatectomy. The rectum was very 
adherent and a small tear was made into it. Two considerably 
enlarged adenomatous hypertrophied lateral lobes easily enu- 
cleated. No evidence of carcinoma. Rectum sutured. 

Remark: Study of the tissue removed at first operation 
showed everywhere benign hypertrophy except in one small area 
which was definitely carcinomatous, but apparently completely 
excised. (See J. H . H. Reports, Case IX, p. 556.) 

October, 1909: Letter—‘‘I enjoy good health—urination 
fairly free. No pain.” Now six years since the lobe containing 
cancer was removed. 

Case XIII.—A. W. C., No. 1814. Aged 62; married. Ad- 
mitted March 9, 1908. Onset two and one-half years ago with 
pain in the rectum. For the past year gradual increase in fre- 
quency and difficulty of urination. No hematuria. The prostate 
is moderately enlarged, irregular, markedly hard. Induration 
extends forward along the membranous urethra and backward 
into both seminal vesicles, and on the right side extends far 
backward along the pelvic wall. No enlarged glands. Rectum 
negative. 

Cystoscopic: Residual urine 60 c.c. Bladder capacity 220 c.c. 
The cysotscope shows a median bar. No lateral enlargement. 
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Anterior portion of the trigone elevated but not ulcerated. 
Bladder negative. Diagnosis carcinoma. Operation not advised 
but relief demanded by patient from frequency and difficulty of 
urination. 

July 13, 1908: Perineal prostatectomy. The posterior sur- 
face showed very hard layer of cancer, but the lateral lobes con- 
tained adenomatous spheroids. Median portion was removed 
partly with scissors and curette. 

Convalescence: Patient suffered considerably from pain. 
Urine began to flow through penis on the tenth day. Fistula 
healed in three weeks and patient discharged on the thirty-second 
day voiding urine naturally, occasionally slight incontinence. 

September 1, 1908: “ Condition good except pain in right 
sciatic nerve which is relieved by aspirin, 10 grains daily. Weak- 
ness of sphincter improving.” 

December 30, 1908: ‘Greatly improved. Good control. 
Intervals two to three hours. Pain present, but improved.” 

October 21, 1909: One year and seven months since opera- 
tion. Result good. Voids freely, interval three hours. No 
incontinence, no hematuria (two months ago a few drops of 
blood before urination). Pain in right side of buttock, rectum, 
scrotum and thigh, none on left; completely relieved by 20 grains 
of asperin. Examination showed small mass in region of prostate 
involving the rectal muscle near the apex. Both seminal vesicles 
markedly involved. No stricture or ulceration of rectum. Urine 
purulent, a little blood. 

Case XIV.—J. H. MclI., No. 1898. Aged 61; married. Ad- 
mitted May 19, 1908. Has suffered with prostatic trouble, irri- 
tation, and frequency of urination for over fifteen years. Three 
years ago began to have difficulty and pronounced frequency, 
which has gradually increased and he now voids every two hours 
and six times at night. Never passed a catheter. No hematuria. 
Pain in neck of bladder. The prostate is a little broader than 
normal, slightly indurated, smooth. Seminal vesicles negative. 
Prostatic secretion contains pus cells. Urine clear. 

Cystoscopic: Residual urine 60 c.c. Bladder capacity 300 c.c. 
The cystoscope shows a small rounded median bar. Bladder 
negative. Diagnosis chronic obstructive prostatitis. 

May 21, 1908: Perineal prostatectomy. When the capsular 
incisions were made the wounds gaped. widely, as if on tension. 
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The lateral lobes were small and removed each in one piece. 
The median portion was larger than normal and excised through 
the left lateral cavity. Urethra and ejaculatory ducts preserved. 
Internal sphincter tight, but easily dilated. Examination of 
bladder negative. 

Convalescence: On removal of tubes on day after operation 
the patient was able to retain his urine for a short length of time, 
but urine did not come through penis until the fourth day. Peri- 
neal fistula closed on the twelfth day. Patient discharged on 
the fifteenth day, able to retain urine for three hours. 

September 15, 1909: Letter.—‘“I void naturally about every 
four hours and twice at night. No pain. General health good. 
I regard the operation as most successful.” 

October 1, 1909: Letter from physician.—* Rectal examina- 
tion shows no evidence of carcinoma. Patient is well.” 

Case XV.—J. Mcl., No. 1998. Aged 61; married. Admitted 
October 18, 1908. Onset ten years before with difficulty of urina- 
tion. Examination then showed enlarged prostate. For eight 
months catheter life, no severe pain, no hematuria. Prostate 
moderately enlarged, slightly irregular, indurated, in places stony, 
in others less so and distinctly elastic. Upper end of prostate is 
well limited ; the seminal vesicles cannot be reached, but apparently 
there is no marked induration above the prostate. Membranous 
urethra thickened and indurated. No enlarged glands. Rectum 
negative. 

Cystoscopic: Retention of urine complete. Bladder capacity 
520 c.c. The cystoscope shows a slightly enlarged left lateral 
lobe, small irregular median bar, considerably enlarged right 
lateral lobe. Bladder negative. ‘“ With finger in rectum and 
cystoscope in urethra it is impossible to feel the beak of the 
instrument and there is considerable increase in the suburethral 
portion of the prostate, which is quite firm; but it does not seem 
sufficiently hard for a diagnosis of carcinoma, though the pos- 
sibility of carcinoma has to be considered.” 

October 26, 1908: Perineal prostatectomy. Membranous 
urethra very thick, difficult to introduce tractor. Posterior sur- 
face of prostate slightly irregular, in places hard, in others elastic. 
Lateral incisions cut like cartilage and diagnosis of carcinoma 
was at once made from appearance of tissues. Examination 
showed that the seminal vesicles were involved, and as consent 
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of patient had not been obtained the radical operation was not 
performed. The deep portions of the prostate showed some 
adenomatous lobules. Internal orifice dilated, median portion 
removed with curette. 

The convalescence was very satisfactory. Patient left the 
hospital in about a month, able to retain urine for four hours, 
slight dribbling. Fistula healed. 

September 14, 1909: Letter.—‘I am perfectly normal, free 
from pain and the result is entirely satisfactory—could not be 
better.” 

Case XVI.—J. R., No. 1000. Aged 78; widower. Admitted 
June 6, 1905. Onset four years before with frequency and diffi- 
culty of urination. Catheter Jife for three months. No hzema- 
turia. Prostate moderately enlarged, round, smooth. The right 
lobe is the larger and is slightly indurated but elastic. The left 
lobe is smaller and soft. The seminal vesicles are not palpable, 
but there are indurated cords on the left side in this region. No 
intervesicular mass, no enlarged glands. Rectum negative. 
Catheter showed 250 c.c. residual urine. The cystoscope could 
not be introduced on account of stricture in the prostatic urethra. 

Perineal prostatectomy. Examination of the lateral incisions 
showed a benign appearance and adenomatous hypertrophied 
lobes were enucleated on each side. At the upper end of the 
right lateral lobe the tissue was firmer and had to be excised with 
scissors; in removing it the median portion of the prostate and 
ejaculatory ducts were intentionally removed. Carcinoma was 
suspected, but the age and condition of the patient precluded 
radical operation. 

Convalescence very satisfactory. He was discharged on the 
thirtieth day after operation, voiding urine naturally. Nine 
months later he returned for examination. He said he was 
cured. Voided urine at normal intervals without pain. General 
health excellent. 

September 15, 1909: No trace of patient could be found. 

Microscopic examination showed benign hypertrophy every- 
where except at the upper portion of the right lateral lobe. This 
case would have been a good one for radical operation had he 
been younger and in better shape. 

Case XVII.—W. H. D., No. 1821. Aged 67; married. Ad- 
mitted February, 1908. Onset one year before with increased 
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frequency and pain on urination. For three months used cathe- 
ter occasionally. On admission catheterization very difficult, 
patient weak, urzmic. 

On rectal examination in the region of the prostate was a 
fluctuating mass (probably hematoma from numerous attempts 
at catheterization). Catheter was finally passed and for two 
weeks continuous urethral drainage was maintained. Under 
this patient improved rapidly and perineal prostatectomy was 
performed without further examination. (Patient a public ward 
case.) As soon as the prostate was exposed carcinoma was sus- 
pected. The posterior surface was irregular, very firm and both 
seminal vesicles were involved in the induration. No adeno- 
matous spheroids present. Considerable subtrigonal infiltration. 
Mucous membrane preserved. Median and lateral portions of 
prostate enucleated. 

Convalescence: Out of bed on the second day. Urine 
through anterior urethra on the eleventh day. Perineal fistula 
closed on the fourteenth day. Discharged from hospital on 
twenty-second day, able to retain urine for three hours with 
perfect control; no pain. 

Examination seven months after operation: Patient feels 
cured. Voids urine naturally about every four hours. Com- 
plains of pain in rectum, back and legs. 

Rectal: The prostate is about normal in size, irregular, indu- 
rated. Immediately above is a soft smooth lobular mass which 
presses greatly upon the rectum and obscures the seminal ves- 
icles. No rectal ulceration or stricture. It seemed probable that 
the mass was a blood cyst. 

September 15, 1909: Patient could not be found. 

Case XVIII—W. J. R., No. 1779. Aged 75; widower. 
Admitted February 4, 1909. Onset ten months before with 
sudden complete retention of urine. Catheter life since, now 
every four hours. 

Prostate is moderately enlarged, bulges considerably towards 
the rectum. There are several small areas of marked induration: 
one in the median line near the apex of the prostate; one at the 
upper end of the left lateral lobe; one near the apex of the right 
lateral lobe. The rest of the prostate is fairly smooth, and 
although indurated not of stony hardness. The seminal ves- 
icles are negative. Membranous urethra is thickened, slightly 
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indurated and a hard nodule 3 mm. in diameter is felt at the 
juncture with prostate. Rectum negative. No enlarged glands. 

Cystoscopic: Residual urine 210 c.c. “ There is a moderate 
enlargement of the lateral lobes and a rounded median lobe. 
With finger in rectum and cystoscope in urethra the beak cannot 
be felt. The suburethral portion of the prostate anterior to the 
middle lobe is only moderately increased in thickness and mod- 
erately indurated, and it seems probable that the case is not 
carcinoma.” 

February 5, 1908: Perineal prostatectomy. Rectum very 
adherent. Considerable induration on the left side of prostate 
extending to the seminal vesicle. Right lobe soft. Small blood 
cyst and benign hypertrophy on the right side. On the left the 
capsular incision showed a layer of very dense tissue 1 cm. thick. 
Beyond was a moderately hypertrophied adenomatous lobe. The 
median lobe was also a benign hypertrophy. Diagnosis of car- 
cinoma made on the table but radical operation not carried out 
because consent of patient had not been obtained,—this should 
have been done. 

Convalescence very satisfactory. Perineal fistula closed on 
the twenty-first day; discharged on twenty-fourth day. Condi- 
tion excellent. Voiding naturally. 

September 1, 1909: Patient reports that he is very well. 
Voiding urine normally; no pain. Condition excellent. Result 
fine. 

Note: This case would have been an excellent one for a 
radical operation. 

Case XIX.—W. W. D., No. 2180. Aged 67; widower. 
Admitted May 11, 1909. Onset fifteen months before with diffi- 
culty and frequency of urination. For five months nocturnal 
incontinence. Of late severe nausea and vomiting—nausea every 
few minutes. No pain, no hematuria. 

Prostate very little enlarged, smooth. Right lobe distinctly 
indurated, but somewhat elastic. Both seminal vesicles are 
slightly indurated. Rectum negative, no enlarged glands. 

Cystoscopic: Residual urine 500 c.c. Intravesical globular 
enlargement of both median and lateral lobes. Small rounded 
anterior lobe. Bladder negative. With finger in rectum and 
cystoscope in urethra there was considerable increase in sub- 
urethral thickness; but the induration did not seem to be quite 
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as firm as is usually seen in carcinoma, and on account of the 
presence of elasticity and rounded intravesical lobes the diag- 
nosis of benign hypertrophy was made. 

Perineal prostatectomy: The prostate was very adherent to 
the rectum and this at once suggested carcinoma. The consist- 
ence was very hard, induration extending to the base of the 
seminal vesicles. Beneath the capsule was a dense area of car- 
cinoma on both sides. The anterior portions of the lateral lobes 
and median lobe showed benign lobular hypertrophy, the median 
lobe being quite prominent. Finger in the bladder showed the 
trigone infiltrated but not ulcerated. 

Convalescence satisfactory. Urine through the anterior 
urethra on the sixth day. Perineal fistula healed completely on 
the twenty-first day. Patient discharged on the twenty-ninth 
day, able to retain urine for five hours, voiding freely without 
pain or hemorrhage. Feels well. 

September 13, 1909: Letter—‘ Urination is free, about 
eight times during the day and four times at night. Catheter not 
required. No hematuria, no pain; only annoyance is a pressure 
around the rectum.” 

Case XX.—R. I. B., No. 2220. Aged 79; widower. Ad- 
mitted June 17, 1909. Onset three years ago with incontinence 
of urine. Eight months ago catheter showed 46 ounces residual 
urine. Since then catheter life—now five to six times a day— 
with considerable difficulty. No pain, no hematuria. Prostate 
is slightly enlarged, irregular, in places quite hard, in others 
moderately hard, nowhere stony. Both seminal vesicles are 
enlarged, irregular, indurated as far as the finger can reach. 
Membranous urethra thickened, but soft. Rectum negative, no 
enlarged glands. 

Cystoscopic: Retention of urine complete. Bladder capacity 
300 c.c. The cystoscope shows a small globular median lobe. 
Lateral lobes a little enlarged. Bladder negative. With finger 
in rectum and cystoscope in urethra there is considerable thick- 
ening beneath the trigone and the urethra, but not of stony 
hardness. 

June 21, 1909: Perineal prostatectomy. The prostate was 
adherent to the rectum, and rough and hard—in places stony. 
Capsular incisions cut like gristle. Beneath the capsule was a 
layer of very hard tissue 1 cm. thick; in front of this soft adeno- 
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matous spheroids. Median lobe easily enucleated, not carci- 
nomatous. Urethra torn but not excised. 

Convalescence excellent. Up in chair on third day. Urine 
through penis on seventh day. Fistula closed on fourteenth day. 
Patient discharged on nineteenth day, able to retain urine five 
hours—no dribbling, condition excellent. 

September 23, 1909: Letter from physician.—“ Patient is 
very comfortable. Has not used a catheter. Voids urine not at 
all at night and at intervals varying from three to six hours in 
the day-time. No pain, no blood. Result splendid.” 

Note: Failure to make positive diagnosis before operation 
in this case was due to the elasticity and presence of intravesical 
lobes. Patient too old for radical operation. 

Case XXI.—M. C., No. 2229. Aged 75; widower. Admitted 
June 30, 1909. Onset one year ago with difficulty and frequency 
of urination. Examination nine months ago,—7 ounces residual 
urine found. Since then catheter life,—now every three hours. 
Burning pain in bladder, aching pain in back, no hematuria. 
Prostate moderately enlarged, irregular, of stony hardness, and 
fixed. Above the prostate is a broad plateau of induration 
involving both seminal vesicles as far as the finger can reach. 
Rectum adherent, not ulcerated. Membranous urethra thick- 
ened. Cystoscopy not performed. 

July 2, 1909: Perineal prostatectomy. Capsular incisions 
showed no spheroids, entire prostate being carcinomatous. The 
vesical orifice was tight. The trigone was infiltrated but not 
ulcerated. With a curette the subtrigonal induration was excised 
after the median bar. Examination of the urethra showed that 
the lateral walls were torn. Bladder negative. 

Convalescence very satisfactory. Voided through urethra 
about the fourteenth day. Fistula closed twenty-third day. Dis- 
charged on the thirty-seventh day, voiding naturally every two 
and one-half hours. No residual urine. Bladder capacity 
200 ¢.Cc. 

September 15, 1909: Letter—“I void urine naturally about 
once an hour. Have not used a catheter. No blood. No rectal 
trouble. I suffer pain in back and both hips. I am gaining in 
strength slowly. Perineal fistula not entirely healed, but only 
leaks during urination.” 
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CLASS III.—GOOD IMMEDIATE RESULT, RECURRENCE OF 
OBSTRUCTION. 


There are four cases in this class, patients aged 66, 66, 
75, and 54 years, symptoms present 412, 34%, 3 and 3% years 
respectively. 

In the first case the median bar was not removed and a 
recurrence of the obstruction was to be expected. 

In the second case benign hypertrophy of the lateral and 
median lobes in front of the posterior layer of cancer was 
present. The operation was apparently complete, but obstruc- 
tion recurred in six months. He is still alive two years after 
the operation. 

The result in the third and fourth cases was also temporary 
(10 and 8 months). 


Case XXII.—No. 227, T. R. Aged 66; married. Admitted 
August 9, 1898. Carcinoma of the prostate and seminal ves- 
icles. Duration three years. Frequency of urination. Cathe- 
terism. Perineal prostatectomy. Median portion not removed. 
Good immediate result. Later return of obstruction and in 
less than a year patient had to resume the use of a catheter. 
Perineal fistula never healed, and later a large open sore ap- 
peared. A few weeks before he died the bladder ruptured into 
the bowel and the urine came away with stools. He died nine- 
teen months after the operation. 

Remark: The operation performed in this case, which was 
my first perineal prostatectomy, consisted of a preliminary supra- 
pubic to push the prostate down and then the lateral incision 
in one side of the perineum. Exposure of the prostate, division 
of the capsule on each side of the urethra, leaving a block of 
tissue adjacent to the urethra. Both lateral lobes excised with 
scissors. Small tear made in the urethra. External urethrotomy 
through the external urethra for drainage. Suprapubic wound 
closed with sutures. 

Convalescence: Patient reacted well. Gauze pack removed 
at the end of twenty-four hours and the urethral catheter at the 
end of the twenty-fourth day. Suprapubic suture of the bladder 
did not leak and patient did not require catheterization after 
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operation. Perineal fistula did not heal although the patient 
remained in the hospital until December 17. Catheter then 
showed 50 c.c. residual urine. Bladder capacity 300 c.c. Urina- 
tion more frequent than normal. Subsequently obstruction be- 
came worse and patient suffered greatly until death. 

Case XXIIIL—H. R. N., No. 1711. Aged 66; widower. 
Admitted October 19, 1907. Onset fifteen months before with 
pain in thigh and groin. Was treated by various methods with- 
out result. Eight months ago first had difficulty and frequency 
of urination. Massage of prostate then begun without relief. 
One month ago complete retention of urine. Catheter life since. 
Now suffers severely from pain in back and on inside of thigh 
and groins. Prostate irregular, very hard, tender. Right lobe 
continuous with an indurated mass which involves the right 
seminal vesicle. Left seminal vesicle negative. Considerable 
mass around the membranous urethra. A few small shot-like 
masses in muscle of rectum. 

Cystoscopic: Residual urine 170 c.c. Bladder contracted. 
The cystoscope shows slightly rounded median lobe and two 
definitely enlarged rounded lateral lobes. Bladder negative, no 
ulceration. 

October 25, 1907: Perineal prostatectomy. Considerable 
infiltration around the membranous urethra. Rectum very adher- 
ent. Subcapsular infiltration of carcinoma 5 mm. thick; beyond 
that soft adenomatous lobes easily enucleated. 

Convalescence satisfactory. Urine through penis on fourth 
day. Interval urination on the fifth day. Out of bed on the 
second day. Fistula closed completely on the thirty-eighth day. 
Discharged on the forty-second day, voiding naturally at inter- 
vals from three to four and one-half hours. No pain, no 
hematuria. 

September 17, 1909: Letter—‘ For nearly a year there was 
a perineal fistula, but it is now healed. After about six months 
urination again became difficult and catheter was necessary. It 
is now employed about every five hours. Patient is failing 
rapidly.” 

Note: The result obtained in this case was not nearly so 
satisfactory as in most of the others.—Cause? 
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Case XXIV.—E. W., No. 1776. Aged 54; married. Ad- 
mitted January 26, 1908. Great-grandfather, grandfather, father 
and three uncles all died of prostatic trouble, between the ages 
of 60 and 70. Onset two years ago with difficulty of urination. 
Urination now very frequent and difficult. No pain, no hama- 
turia. Has never been catheterized. Prostate a little irregular, 
moderately indurated, very tender. Right lateral lobe is par- 
ticularly irregular and indurated, extends along the membranous 
urethra and up into the right seminal vesicle. The left lobe is 
small, but also slightly irregular and indurated, as is also the 
left seminal vesicle. There is slight intervesicular induration. 

Cystoscopic: Residual urine go c.c. Bladder capacity 240 c.c. 
The cystoscope cannot be introduced, obstruction at vesical 
orifice. 

The following note was made: “The marked tenderness 
and induration of the prostate and vesicles suggest carcinoma, 
but the induration is not of stony hardness and suggests chronic 
inflammation engrafted on slight hypertrophy.” 

January 28, 1908: Perineal prostatectomy. When the cap- 
sular incision was made on the right side the tissue was gritty 
and no spheroids were present. Diagnosis carcinoma. His 
physician opposed radical operation and said patient would never 
consent to it. The right lobe was soft in places and not entirely 
malignant. Median bar markedly indurated. Finger in bladder 
showed no tumor nor ulcer. Subtrigonal induration. 

Convalescence: This was very painful. Urine through penis 
on the eleventh day. Fistula closed on the twentieth day ; inter- 
val urination established on the tenth day; discharged on the 
twenty-sixth day, voiding urine freely without pain at intervals 
of three hours. 

September 4, 1908: Letter.—‘‘ Patient very comfortable. 
Voiding urine naturally about every one and one-half hours. 
Urine clear.” October 25, 1908: Letter.—“ Obstruction grow- 
ing greater also obstruction to bowel movements.” 

January 18, 1909: Retention almost complete, catheteriza- 
tion difficult. Suprapubic cystotomy, discovery of an obstructing 
intravesical lobe. 

February 15, 1909: Colostomy on account of rectal obstruc- 
tion. 


September 13, 1909: Patient is failing rapidly, emaciated. 
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Pain in rectum, bladder and abdomen. Colostomy, suprapubic 
cystotomy. 

Note: The operative relief in this case lasted only six 
months. Still alive, one year nine months. 

Case XXV.—J. J. S., No. 15199. Aged 75. Admitted 
September 18, 1903. Onset three years before with increased 
frequency and difficulty of urination. Catheter life for eighteen 
months. Spasmodic pain in perineum, no hematuria. Prostate 
considerably enlarged, slightly irregular, nodular, rather hard 
and adherent. Seminal vesicles not palpable. The cystoscope 
showed a small median bar. No vesical ulceration. 

Operation: Perineal prostatectomy. Enucleation. Median 
portion of prostate excised with vasa deferentia and the lower 
end of one seminal vesicle. The patient did well after the opera- 
tion, and two months later he could retain urine from five to 
seven hours. Fistula was healed and general condition good. 
Ten months after the operation the fistula opened and urination 
became difficult. 

Examination showed 500 c.c. residual urine, and extensive 
carcinoma involving both seminal vesicles. The cystoscope 
showed a fairly large middle lobe and considerable enlargement 
of both lateral lobes. In the trigone was an irregular vesical 
tumor. The patient died a few weeks later. 


Résumé.—A survey of the 19 cases reported in full above 
in which the operation of conservative perineal prostatectomy 
was performed shows no cases which were not benefited by the 
operation and in all but 4 cases almost complete relief and 
splendid comfort was afforded by the operation. Two cases 
(VII and VIII) were remarkable for the length of time (3% 
and 2% years) in which the patients lived in complete com- 
fort, although the cancer spread upward involving the high 
pelvic structures, and in one case producing stricture of the 
rectum. Some of the cases in Class II bid fair to be as success- 
ful as the two above mentioned, as the patients are still in ex- 
cellent health a year or more after the operation. Cases XII 
and XIV are remarkable in that they have been completely 
cured by the operation (one six years). In these cases, how- 
ever, the diagnosis of carcinoma was not made before opera- 
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tion and the carcinoma which was present in each case was 
simply a small nodule in one of the lateral lobes, and was 
completely removed by the operation. ‘These two cases show 
the very great importance of early operation in hypertrophy 
ot the prostate even though carcinoma is not suspected. In 
both these cases, however, rectal examination showed distinct 
induration greater than that usually seen in hypertrophy, thus 
demonstrating the importance of suspecting carcinoma in all 
cases where any postion of the prostate is distinctly indurated. 

The results obtained here in these Ig cases (lasting, prac- 
tically complete relief of obstruction in 79 per cent. of the 
cases) show the very great value of this operation in cases 
of carcinoma in which the radical operation cannot be under- 
taken, but in which the patient is suffering with frequent, 
difficult or painful urination and where routine catheterization 
is either impossible or very difficult, painful or burdensome. 
One is almost tempted to say that the operation is generally 
advisable, but I think it is better to try to get along without it, 
using the catheter, if necessary, until the conditions described 
above supervene, when the operation may be easily undertaken. 
Great care should be observed in preserving the normal struc- 
tures, particularly the mucous membrane of the urethra and 
vesical neck; but the operation should be very thorough par- 
ticularly in the region of the median portion, and we should 
be sure that the prostatic orifice is well dilated and an examina- 
tion made with the finger to see that all the obstruction has 
been removed, and to examine the trigone. If a considerable 
subtrigonal infiltration is discovered it may be advisable to 
remove it with the curette through the cavity left by the re- 
moval of the median bar. This was done in some of these 
cases. It is possible that in the 4 cases in which there was a 
recurrence of obstruction this recurrence was due to the fact 
that a mass of subtrigonal infiltration was not removed in 
any of these four cases. 

Suprapubic Prostatectomy, Two Cases.—The prostate was 
enucleated in 2 cases, in both of which the malignant nature 
of the disease was not recognized. One of these was operated 





- bisa Se eee 


bs 























CANCER OF PROSTATE. 1225 


upon in 1898 by another surgeon and resulted in death thirty 
hours after the operation. Autopsy showed numerous pelvic 
metastases. In the second case I failed to recognize the 
malignant nature of the disease and performed a suprapubic 
prostatectomy after removing a very large vesical calculus. 
It was impossible to separate the prostatic lobes from the 
urethra and the entire prostate was shelled out in one mass 
along with the urethra. The malignant nature of the disease 
was not discovered until several years later, when the patient 
returned complaining of a tumor of the kidney. He reported 
that there was no difficulty or frequency of urination and that 
the operation had cured him completely. Rectal examination, 
however, showed an indurated mass in the region of the pros- 
tate, and study of the microscopic sections of the prostate 
removed at operation showed carcinoma, thus explaining the 
nature of the supposed kidney tumor. The patient died four 
years after the operation, having been entirely free from 
urinary disturbance. 

Remark : The prostatic enlargement in this case was largely 
due to adenomatous hypertrophy. This probably accounts 
for the ease with which it was shelled out suprapubically. In 
cases in which there is no hypertrophy present, but the pros- 
tate is of the small, hard variety, as seen in many of our cases, 
it would seem almost impossible even to start the enucleation 
through the bladder and that for such cases a suprapubic pros- 
tatectomy is out of the question. The fact that the urethra 
comes away with the prostate in these cases is, I believe, a dis- 
tinct objection to the suprapubic route even when the presence 
of intravesical adenomatous lobes makes it possible. 

Bottini Operation, Seven Cases.—The Bottini operation 
was employed to relieve prostatic obstruction in 7 cases. In 
4 of these cases the diagnosis of carcinoma was made, and the 
operation employed simply as a palliative procedure with dis- 
tinct improvement in all four cases. 

In 3 cases the malignant nature of the enlargement was not 
recognized, and the Bottini operation was employed, as I was 
using it to the exclusion of other methods at that time. The 
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results obtained were very good in all three cases. In one case 
the obstruction recurred and the patient died within a year. 
In the second case the result was excellent for sixteen months 
when symptoms of obstruction again appeared, and suprapubic 
cystotomy for drainage had to be employed three years after 
the Bottini operation. The last case has been remarkable for 
the immense benefit conferred by the Bottini operation. For 
almost six years after the Bottini operation he lived free from 
pain and discomfort, although the prostate and seminal vesicles 
were markedly involved and general glandular metastases 
were present. A review of these 7 cases shows several re- 
markably good results with the Bottini operation, but, as a 
whole, perineal prostatectomy is the preferable operation where 
it is desired to relieve the patient from the necessity of painful 
and difficult catheterization, and the discomforts of life with 
a suprapubic drainage apparatus. 

Castration, Two Cases.—Castration was performed for the 
relief of prostatic obstruction in 2 cases. In one case the 
operator did not recognize that the disease was carcinomatous, 
and performed castration, which was then in vogue, in order 
to produce an atrophy of the enlarged prostate. Suprapubic 
cystostomy for drainage was provided at the same time. The 
result was negative and the patient wore a suprapubic drainage 
apparatus until his death a year or so later. 

In the second case, which was operated on by the writer, 
the diagnosis of carcinoma was evident. There was no fre- 
quency or difficulty of urination, but the patient complained of 
severe pain in the rectum, buttocks and limbs. No operation 
to relieve obstruction was indicated, and castration was per- 
formed with the hope that some change in the prostate, which 
might bring about relief of the rectal pain, might follow. The 
result, however, was negative. 

Suprapubic Drainage, Twelve Cases.—In all these cases 
the catheter was tried first and the operation performed either 
because it was impossible to introduce the catheter or its use 
was so painful or difficult that the catheter life could not be 
endured. In several cases the patient employed the catheter 
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for a long period before finally demanding operative relief. 
In nearly all of these cases the patient was far advanced in 
the disease and often in desperate shape. One patient died a 
week after the operation, one lived only a month, another only 
five months and a third six months. In these three cases the 
patient suffered very greatly and the operation afforded very 
little relief. In 2 cases it has been impossible to find the 
patient since his departure from the hospital. In 6 cases the 
drainage apparatus described by me elsewhere (Fig. 33) was 
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Suprapubic drainage apparatus. 


employed, and in 5 cases all reports state that it worked well: 
there was no leakage around the tube, the patient was able 
to empty the bladder at fairly long intervals by opening the 
stop-cock, and there was very little pain or vesical discomfort. 
In one case a member of the family writes: “ The tube was 
never satisfactory or comfortable, so that in about a year later 
a perineal prostatectomy was performed; the wound healed 
finely, the urine came painlessly through the natural channel. 
He lived six months in comfort.” In contradistinction to this 
report is one from Dr. T. P. Lloyd in regard to another case 
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in which he says: “ Your drainage apparatus was a perfect 
success. At times he could go seven or eight hours without 
emptying his bladder and when he did there was no pain. The 
prostate in the latter months of his illness gave him no trouble. 
He died thirteen months after the suprapubic operation.” 

As noted above, the results obtained by suprapubic drain- 
age were distinctly better when an apparatus was provided by 
which the bladder would be emptied only at stated intervals 
rather than being allowed to drain continuously. As a result, 
the bladder did not become contracted and the patient did not 
suffer from the constant pressure of the contracted bladder 
upon the end of the tube which is often present when con- 
tinuous drainage is allowed. The one report, however, in 
which great relief afforded by perineal prostatectomy is cited, 
is a strong argument for the adoption of perineal prostatec- 
tomy instead of suprapubic drainage when a catheter life is not 
satisfactory. 

Perineal Drainage, Two Cases.—In two cases median peri- 
neal urethrotomy was performed, in one case on account of 
abscess of the prostate involving the perineum, and in the 
second case on account of the inability of the patient’s physician 
to pass a catheter, complete retention of urine being present. 
It is interesting to note that the physician reported that he 
found a stricture of the deep urethra, a condition which we 
have shown is frequently produced by carcinomatous involve- 
inent around the membranous and prostatic urethra. Except 
in suppurative conditions perineal urethrotomy has little to 
commend it. 

Cases Treated by Catheterization.—There were 39 cases 
in which the patient was advised to lead a catheter life and no 
operation was attempted. In nearly all these cases the disease 
was too far advanced for a radical operation, but in many of 
the cases conservative perineal prostatectomy might have been 
performed with considerable relief. In order to compare the 
results obtained by the use of the catheter with those of prosta- 
tectomy we have attempted to get an accurate idea of the 
subsequent course of the cases. 
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The ages of the 39 patients were as follows: 50 years of 
age—I case; 50 to 59 years—7 cases; 60 to 69 years—16 
cases; 70 to 74 years—7 cases; 75 to 79 years—4 cases; 80 to 
84 years—2 cases; not noted—z2 cases. ‘Total, 39 cases. 

As seen above, the ages of these patients was about the 
same as those in which operation was done. In 2 cases the 
radical operation was advised and refused. Cystoscopy was 
performed in 13 cases and no vesical tumor was present in any 
case. There was no rectal ulcer present. It has been impos- 
sible to get an accurate reply in all cases as to the progress 
of catheter life. In 2 cases subsequent operations were re- 
quired. Suprapubic cystotomy one, perineal prostatectomy 
one. In 10 cases the catheter life was said to be painful, diffi- 
cult or very obnoxious, and often the catheter had to be used 
very frequently. In only 8 cases was the catheter life said 
to have been very satisfactory, and in 2 of these the patient 
said it was quite disagreeable. In other cases no reply could 
be obtained. In 18 cases the symptoms of the disease had been 
present less than one year, over one year 3 cases, two years 5 
cases, three years 6 cases, four years I case, five years 2 cases, 
and six years 2 cases. Final notes have been received in re- 
gard to 28 patients. Five are still alive 2 years, 10 months, 
6 months, 5 months, and 5 months since admission, and in these 
cases the disease has been present 5 years, 2 ‘years, 2 years, 
6 years, and 4 years. 

Twenty-three patients are dead, the length of time they 
lived after seen by us being a month or less 6 cases, under six 
months 3 cases, under a year 6 cases, over a year 6 cases, two 
years I case, five years I case. 

As seen in this tabulation of 23 cases, only 3 patients have 
lived two years or more since their first visit, so that it would 
seem that the duration of life after an incomplete prostatec- 
tomy was, as a rule, longer than if no operation was per- 
formed. Our statistics in regard to whether catheter life was 
satisfactory seem to show only about 6 in which it was very 
difficult or painful, but they are, I believe, far from accurate, 
and I believe if the truth were known we would find that in 
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the majority of cases the use of a catheter is difficult: painful, 
often very frequent, and a great burden to the patient. It is 
sometimes only when freed of this burden by operation that 
the patient realizes what a load has been lifted. It is never- 
theless true that in some cases a small straight soft rubber 
catheter has been employed for a long time with considerable 
satisfaction, and when the patient is able to use a catheter well 
it is my habit to advise that he continue this until it becomes 
a burden before suggesting a partial prostatectomy. 

Cases in which Neither Operation Nor Catheter Life was 
Advised.—There were 29 which came under this category. 
These cases present an unusual and interesting group because 
of the lack of the usual severe obstruction to urination. In 
Ig cases a catheter had never been used, in 4 cases it had been 
only occasionally employed. In one case acute retention of 
urine was present on admission and in 4 cases the catheter 
was employed daily. Difficulty of urination was present in 
one case, in 8 cases the difficulty of urination was considerable, 
in 2 cases slight; the increased frequency was considerable in 
II cases, moderate in 4 and slight in 7 cases. Pain was the 
most prominent symptom in most cases and involved various 
regions from the chest to the feet. The course of the disease 
was rapid—under one year in 7 cases, moderately rapid (two 
to three years) in 14 cases; and slow in 7 cases. 


CONDITION OF PROSTATE AND SEMINAL VESICLES. 
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As shown in the above tabulation the prostate and seminal 
vesicles were considerably enlarged in 50 per cent. of the 
cases, so the lack of urinary obstruction is not due to the 
absence of prostatic enlargement. Among these 29 cases we 
have been unable to obtain answers in regard to the future 
course of the disease in 8. Among the 21 cases from whom 
replies have been obtained in only 5 did catheterization become 
necessary and in 3 of these subsequent operations were neces- 
sary (two suprapubic drainage and one perineal prostatec- 
tomy with relief from catheter life). Among the 21 patients 
that have been heard from, 7 are still alive, 3 of them six 
months, 3 between six and eleven months, and 1 one year after 
being seen by us. In these 7 cases the patient has lived 5, 4, 
3, and 2 years, 9, 9, and 7 months since the beginning of symp- 
toms. Fourteen patients have died since our examination, 
having lived less than six months 4 cases, between six and 
eleven months, 2 cases; one year, I case; two years, 5 cases, 
and three years, 2 cases. The total length of time these 
patients lived after beginning of symptoms was under six 
months I, under one year I, over one year I, two years 4, 
three years 3, four years 1, five years 1, eight years I, ten 
years I. 

This class of cases therefore is remarkable for the length 
of time in which the disease persisted and the extent of the 
involvement and the freedom from marked urinary obstruc- 
tion. They represent a class of cases in which early diagnosis 
is difficult unless rectal examination be made before the be- 
ginning of obstructive symptoms and for merely slight pain 
and discomfort in the various regions from the chest down 
which are shown to be reflexly involved by carcinoma of the 
prostate. The presence of an indurated prostate in any such 
case should lead to careful investigation and probably explora- 
tory operation. These cases show the great importance of 
rectal examinations as a routine in physical examinations. 
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CONCLUSIONS. 


The following conclusions may be drawn from this stud) 
of III cases: 

Carcinoma of the prostate is more frequent than usually 
supposed—occurring in about 20 per cent. of the cases of pros- 
tatic enlargement. In 500 cases of prostatic obstruction 100 
were carcinomatous, and 400 were benign hypertrophies. 

It generally causes the same symptoms as prostatic hyper- 
trophy ; but later pain, local and referred, and often simulating 
other diseases—renal, spinal, sciatic—and neuralgic is often 
a very prominent symptom. 

It may begin as a small nodule in an otherwise healthy 
prostate, or where a chronic prostatitis is present. A case of 
hypertrophy may become the seat of cancer, but almost always 
in a non-hypertrophied portion, generally in the posterior sub- 
capsular stratum behind the hypertrophied lateral lobes. 

Cancer of the prostate remains for a long time within 
the confines of the lobes, the urethra, bladder and especially 
the posterior capsule of the prostate resting inviolate for a 
considerable period. Extraprostatic invasion nearly always 
occurs first along the ejaculatory ducts into the space immedi- 
ately above the prostate between the seminal vesicles and the 
bladder and beneath the fascia of Denonvilliers. Thence the 
disease gradually invades the inferior surface of the trigone, 
and the lymphatics leading toward the lateral walls of the 
pelvis; but involvement of the pelvic glands occurs late, and 
often the disease metastasies into the osseous system without 
first invading the glands. 

Examination of the prostate and seminal vesicles should 
be included as a routine procedure in physical examinations, 
and when marked induration, if only a nodule in one of the 
lobes of the prostate is found in a man past 45 years of age, it 
should be viewed with suspicion, especially if there is no his- 
tory of long standing prostatitis, and if the cystoscope shows 
no intravescal hypertrophied lobes. 

In such cases, although few symptoms may be present, an 
exploratory operation should usually be advised, and if the 
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operator is unable to make a positive diagnosis as to malig- 
nancy by the aspect of the posterior surface of the prostate, 
exposed through the perineum, longitudinal incisions should be 
made and tissue excised for examination and stained frozen 
sections made if necessary. If the disease is malignant the in- 
cisions may be cauterized and the radical operation performed. 

Cure can be expected only by the routine removal of the 
seminal vesicles, vasa deferentia and anterior two-thirds of the 
vesical trigone with the entire prostate. The operation is not 
extremely difficult nor dangerous, and already at least one 
cure has probably been obtained (now almost five years since 
operation). 

When the disease is advanced and urination very difficult 
and frequent a catheter life should be adopted. When, how- 
ever, catheterization is difficult or painful a palliative operation 
should be done, in some cases suprapubic cystostomy, but ex- 
cellent lasting relief of urinary obstruction and vesical pain 
can be secured by careful conservative perineal prostatectomy. 
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ACUTE HZXMORRHAGIC PANCREATITIS. 
REPORT OF A CASE SUBJECTED TO OPERATION TERMINATING IN RECOVERY. 


BY JAMES R. JUDD, M.D., 
OF HONOLULU, HAWAII. 


Mrs. M., 28 years of age, German, was seen at the Queen’s 
Hospital, August 26, 1908, in consultation with Dr. W. L. Moore. 
The following history was obtained: Four years ago she suffered 
from a severe attack of “indigestion” lasting for four days. 
The attack was characterized by vomiting, constipation and 
severe pain in the upper abdomen. Six months ago while in 
New York City, she had an attack of renal colic followed by the 
passage of several small stones. She had been troubled with 
constipation for years and was in the habit of taking pills. 

Present History: The day previous to her admission to the 
hospital she had eaten a hearty supper, consisting of fried pork 
chops, and in the morning had taken some aperient pills and 
had followed with some fruit salts. Shortly afterwards 
severe, knife-like pain commenced in the epigastrium, and 
the patient was so prostrated that she could hardly get to bed. 
Vomiting then began and persisted. The pain tended towards 
paroxysmal, was increased on movement and was only partly 
relieved by anodynes and heat to the abdomen. There was con- 
siderable prostration, which was combated by hypodermic stimu- 
lation and heat. The bowels had not moved, although several 
enemata containing ox-gall and turpentine had been given. The 
patient was then moved to the hospital and was seen by me about 
thirty hours after the onset of the attack. 

Physical Examination: This showed a small woman of 106 
pounds, with facial expression of prostration and suffering. The 
patient lay with her knees drawn up and complained bitterly of 
the pain in the epigastrium. Temperature 99.4; pulse go, small 
and feeble; respiration 26. There was no jaundice. Heart and 
lungs negative. The abdomen was somewhat distended. There 
was considerable muscular rigidity and tenderness on palpation, 
most marked to the right of the umbilicus. The percussion note 
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was tympanitic with slight dulness in the flank and liver dulness 
not obliterated. Pelvic examination was negative. Vomitus 
consisted of dark bilious fluid mixed with mucus. 

Urinalysis: Yellow, acid, 1.024, no albumin or sugar. Micro- 
scopical examination negative. Cammidge test was not attempted. 
Leucocyte count showed 25,000 white cells. No differential count 
was made. 

Immediate laparotomy was advised and undertaken. 

Operation: Anesthetic, chloroform. In order to insure that 
the appendix was not at fault, incision was made over that organ. 
On incising the peritoneum considerable blood-stained fluid was 
met with and the peritoneum, both parietal and visceral, was 
acutely inflamed. The appendix showed the gross evidences of 
a chronic inflammatory process plus the general congestion, and 
was removed. This incision was then closed and an epigastric 
incision in the middle line was made. Blood-stained fluid 
and inflamed peritoneum were encountered. The gastrohepatic 
omentum showed the characteristic areas of fat necrosis resem- 
bling spots of candle grease. The lesser omentum was very 
friable and was easily torn through. This disclosed the lesser 
sac partially filled with bloody serum, and the pancreas enlarged, 
swollen, soft and purplish in color. An opening was made into 
the head of the pancreas with a blunt instrument and a cigarette 
drain inserted leading out above the stomach through the gastro- 
hepatic omentum. The gall-bladder and ducts showed no stones 
and were apparently in normal condition. The wound was then 
closed, except for the space occupied by the drain, and another 
drain inserted through a suprapubic stab wound. The patient 
was put to bed with the head of the bed raised and was given 
normal saline solution per rectum. Steady improvement followed 
the operation. There was considerable drainage of a thin, bloody 
fluid for the first twenty-four hours, which rapidly diminished 
and by the third day drainage had practically ceased. The tem- 
perature reached 101.4 on the second day, and was elevated one 
to two degrees for twelve days, after which time it remained 
normal. The pain continued, although of less intensity, for three 
days and required several hypodermics of morphine. The bowels 
moved voluntarily on the fourth day, followed by a profuse 
diarrhoea for several days. Convalescence was then uneventful 
and the patient returned home during the fourth week. Since 
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the operation, nine months ago, she has enjoyed good health and 
at the present time is in splendid condition. 

Considering briefly the etiology, gall-stones and septiczmic 
infections being excluded, infection from the duodenum would 
seem to be the most likely etiological factor. Whether any credit 
may be given to a poorly digested quantity of pork chops, fol- 
lowed by a number of cathartic pills, is open to doubt. 

According to the patient, the previous attack four years ago 
was similar in its symptoms, except in their severity. This brings 
up the question of the responsibility of small hemorrhages occur- 
ring in the gland, with spontaneous recovery and not recognized 
as such. 


The characteristic description as given by Fitz in 1889, 
and not improved upon since, is a valuable one to have in mind. 
“ Sudden, severe, often intense epigastric pain without obvious 
cause, in most cases followed by nausea, vomiting, sensitive- 
ness and tympanitic swelling of the epigastrium. There is 
prostration, often extreme, frequent collapse, low fever and a 
feeble pulse.” 

The question as to whether the hemorrhage precedes the 
inflammation, or whether the inflammation precedes the hemor- 
rhage, could not be settled in this case. According to the 
descriptions as set forth in Mayo Robson’s admirable work, 
entitled “The Pancreas: Its Surgery and Pathology,” the 
case may be regarded as of the ultra-acute variety, in which 
the hemorrhage precedes the inflammation. — 

Cyanosis of the face and a general lividity of the skin 
noted by Halsted, Jacobson, Moynihan and others was not 
present in this case. 

The condition being such a rare one, the diagnosis will 
seldom be made on the surgeon’s first case. The persistent 
vomiting and constipation suggested intestinal obstruction, but 
the severity of the pain and the lack of any fecal odor were 
against it. Perforation of a gastric or duodenal ulcer was 
discredited by the lack of any preliminary history indicating 
such a condition. The presence of liver dulness was also 
against it. Perforative appendicitis was suspected, as the 
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point of greatest tenderness was to the right of the umbilicus, 
but the excruciating pain and absolute constipation were 
arguments against it. 

The important point in treatment is,as Moynihan succintly 
says, “the surgeon will feel that some acute catastrophe has 
occurred in the abdomen and that in operation alone lies the 
hope of relief.” 

The mortality is high. According to Mikulicz’s much 
quoted statistics (ANNALS oF SuRGERY, May, 1903), there 
were on record 75 operations for acute pancreatitis, with 29 
deaths. Later compiled statistics will probably show a larger 
percentage of recoveries. 











PANCREATO-ENTEROSTOMY AND 
PANCREATECTOMY. 


A PRELIMINARY REPORT. 


BY ROBERT C. COFFEY, M.D., 
OF PORTLAND, OREGON. 


Foop is prepared for appropriation almost exclusively by 
derivatives of the primitive foregut (the stomach, liver and 
pancreas). The upper portion of the primitive foregut lies 
between the layers of the partition of the primitive body 
cavity which extends anteroposteriorly. That portion of 
the partition in front of the foregut is called anterior meso- 
gastrium, while that lying behind the primitive foregut is 
called posterior mesogastrium. Early in fetal life a bud 
projects off from the primitive tract between the layers of 
the anterior mesogastrium and forms the liver and bile tracts. 
Another bud which is supplemented by a secondary one, 
projects from the primitive alimentary tract backwards between 
the layers of the posterior mesogastrium, and after blending 
form the pancreas and pancreatic ducts, the chief of which 
empties into the alimentary canal through a common opening 
with the liver duct. The stomach, representing the upper 
expanded portion of the primitive foregut, always remains 
between these two layers of membrane which becomes peri- 
toneum, therefore is surrounded on all sides by a peritoneal 
coat. The liver with gall-bladder develops between the layers 
of the anterior mesogastrium and therefore is always covered 
with peritoneum. During the process of intestinal rotation 
which occurs in fetal development, the pancreas and second 
and third portions of the duodenum are thrown out of the 
peritoneal cavity. 

As surgery becomes a more definite science we are learn- 
ing that the peritoneum is an essential in almost all abdominal 
surgery, and in addition to forming a smooth covering and 
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strong support it has another function equally important: 
namely, that it throws out exudate when injured, which serves 
a purpose similar to the callus thrown out in the repair of 
broken bone. This exudate penetrates the adjacent tissues 
for some distance around. In the course of a few days the 
exudate or “callus’’ becomes organized. The bulk of the 
exudate is soon absorbed, leaving the firmer elements, so that 
the repair is soon complete and the broken surface covered 
by a new and smooth peritoneum. 

The gall-bladder, which is a part of the hepatic structure 
ordinarily used for surgical purposes because of its conveni- 
ence and peritoneal covering, and the stomach, have been 
conquered by the surgeon and brought into the actual and 
legitimate domain of surgery, while the pancreas remains 
technically almost a stranger to the surgeon. Many reasons 
have been given for this, but to the mind of the writer the one 
most plausible is based on the premise that the fundamental 
defect in the pancreas, as far as surgical work is concerned, 
is that it is devoid of peritoneum, and it was with this prin- 
ciple in view that experiments were begun some months ago. 

The fat-splitting ferment of the pancreatic juice has been 
the terror of surgeons up to date, but in a close study of results 
which have been obtained by experimenters, we fail to find any 
positive evidence that even pancreatic juice will penetrate peri- 
toneum to a serious extent. The fat-splitting ferment seems 
to travel in the planes of the areolar connective tissues, outside 
the peritoneum; therefore it proves serious because of the 
anatomical position of the pancreas, but not so serious as the 
contents of the intestinal canal would be by escaping in the 
same neighborhood. So it seems that the principal danger 
of pancreatic juice in surgery is not that it is so virulent itself, 
but because it escapes into the retroperitoneal fat. Conse- 
quently, the principal problem was to provide unbroken peri- 
toneum with which to surround the part of the pancreas 
participating in the formation of the operative field. Two 
methods were considered as being applicable to the situation. 
First, implantation of the cut end of the remaining pancreas 
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into the intestine, using the peritoneum of the intestinal wall 
to make the union. Second, a direct implantation of the duct 
into the intestinal wall and fastening a collar of omentum 
around the duct and pancreas at the point of intended union. 
The first method seemed much the better and was used 
exclusively in the first series of operations reported below. 
The first attempt was to implant the cut end of the pancreas 
into the side of the intestine, which proved to be impractical. 
The next thought was to invert a cut end of the intestine and 
implant it there. This was done in two instances, but the post- 
mortem showed that the end was too small, as it constricted 
the end of the pancreas, causing its death. (There might, how- 
ever, be conditions in which this would be a suitable method, 
in which cases it would be ideal.) After considering the 
anatomy of the intestine it was thought feasible to throw the 
lumen of two intestines into one by using a loop and thus give 
ample room for implanting the pancreas. The perfected 
technic resulting from the experiences of the two series of 
operations reported below, and which is recommended for use, 
is illustrated by Figs. 1 to 12 and may be described as follows: 

First, pick up a loop of intestine, preferably jejunum, 
using care that mesentery at the point is long enough to reach 
the pancreas with ease. Clamp both arms of the loop with 
a rubber-covered stomach clamp, leaving the loop three or 
four inches long. Suture the intestines together with con- 
tinuous Lembert suture near the mesenteric edge to a point 
near the clamp. Grasp the thread with a forceps at this 
point and hold till all other steps of the operation are com- 
plete (Fig. 1, C. 1). 

Second, with knife or scissors open the intestine around 
the loop (Fig. 2), (indicated by dotted line in Fig. 1) one- 
fourth inch from line of suture, thus cutting the two intestines 
into one. 

Third, with through-and-through continuous suture begin- 
ning inside (Fig. 2, C. 2) and continuing around (Fig. 3, C. 2) 
close the loop, leaving but a single lumen. Stop when the 
end resembles the cut end of a single intestine, and tie knot, 
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Suturing arms of intestinal loop together with primary continuous Lembert suture, C 1. (dotted line indicates where in- 
cision is to be made). 
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Converting two arms of intestinal loop into a single lumen by continuation of through-and-through suture, C 2. C1, prim- 
ary continuous Lembert suture. 
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Passing intestinal traction sutures (J.7.S.) into the lumen and out through the wall of the intestine. C 1, primary con- 
tinuous Lembert suture. C2, through-and-through suture used for traction. 
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Preparing to i “ec . ancreas int > f inverte zut. #.7.S., Pancreatic traction sutures which are to be 
threaded int« ¢ . t x > wall of » intestine. P.P.S., Posterior pancreatic 
sutures passe tine and pancreas an se : of pancreas is drawn into place. J.7.S., Intestinal trac- 
tion sutures maintaining inversion. C.1, Primary continuous Lembert suture. D., Duct. 
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Completing the collar of intestine around the pancreas, the anterior pancreatic sutures ng been tied, A.P.S. Hands indicate 
traction and counter traction on the collar suture 1, and pancreatic traction sutures w rsutures are being placed. /.T.S., 
Intestinal traction sutures. P.7.S., Pancreatic traction sutures. C.S. 1, Collar suture one. C.S. 2, Collar suture 2. C. 1, Continuous 
primary Lembert suture. 
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leaving the suture long (Fig. 4) to be used later as a traction 
or inversion suture (Fig. 5). 

Fourth, pass four or more traction or inversion loops 
through the edge of the intestine (Fig. 4). 

Fifth thread the two ends of each traction suture, 
also the single end of C. 2, through large eyed needles, and 
pass them into the lumen and out through the wall of the 
intestine one and one-half to two inches back of the cut edge 
(Fig. 5). By pulling on these sutures the intestine is per- 
fectly inverted when the traction sutures are caught by forceps 
to maintain inversion, and thus keep a clean field (Fig. 7), 
while the operation progresses. 

Sixth, with the back of a scalpel, strip the pancreatic tissue 
from the duct and vessels, ligate the vessels, split the duct and 
cut it so as to leave one quarter to one half an inch protruding 
beyond the pancreatic tissue (Figs. 6 and 7). 

Seventh, complete the required operation on the pancreas 
and pass a quilt suture (using a needle on each end of the 
thread preferably) from each side of the pancreas at a point 
near the end to be implanted. These sutures are to be used as 
traction sutures in pulling the pancreas into the lumen of the 
inverted gut (Fig. 7). Owing to the friability and the serious- 
ness of tearing it during the operation it is necessary to avoid 
traction on the sutures which are to fasten the pancreas to 
the peritoneum of the intestine. Therefore it is well to pass 
four or more sutures, which include a bite of the pancreas 
and a corresponding bite of the intestine, grasping both ends 
of each suture with forceps as it is placed, to avoid entangle- 
ment (Fig. 7). These sutures are designated posterior pan- 
creatic sutures (P. P. S.). Now thread all the pancreatic 
traction sutures into a large-eyed needle and pass the needle 
into the lumen well above the inverted edge and out through 
the intestinal wall near the line of sutures so the final con- 
tinuous Lembert suture (C. 1) will cover the hole. By trac- 
tion on these sutures draw the end of the pancreas into the 
lumen until the corresponding points of the pancreas and 
intestine which are caught by the posterior pancreatic suture 
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Drawing from fresh specimen removed from dog five weeks after operation, showing result of pancreato-enterostomy. A, line of union between pan- 
creas and intestine. B, probe in open end of pancreatic duct. C, intestinal lumen through the loop. 
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in such a manner that the sutures will form a circular row 


including a bite of pancreas and intestine (Fig. 8, 
continuing the posterior pancreatic sutures. 


Grasp the two 





ends of each suture with a forceps as soon as it is passed. 
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Ninth, pick up the intestine on each side of the pancreas 
with a suture at such a distance as will permit it to be drawn 
loosely around the pancreas in the form of a collar. Make 
counter traction on the pancreatic traction sutures (P. T. S.) 
while the collar suture (Fig. 8, C. S. 1) is being drawn 
below the pancreatic sutures. The anterior pancreatic sutures 
(A. P. S.) should now be tied within the collar suture before 
the collar suture C. S. 1, Fig. 8 is completely tied. A second 
collar suture (Fig. 8, C. S. 2) is placed below this one at 
points which will draw the intestine snugly enough to prevent 
leakage, but not tight enough to constrict the circulation or 
duct. This point, of course must be left to the personal 
equation of the operator. After these sutures are tied, two 
or three more sutures are used to close this space. While 
these remaining sutures are being placed, an assistant makes 
traction on the collar suture with one hand, and on the pan- 
creatic sutures with the other, to avoid tension on the pan- 
creatic sutures till the operation is completed (Fig. 9). Thus 
both the anterior and posterior pancreatic sutures are included 
within the peritoneal collar which has been placed around the 
pancreas. All traction sutures are now cut short and allowed 
to drop back into the intestine. 

Tenth, continue the primary Lembert suture (C. 1), which 
has been held in the forceps during the operation, around to 
the pancreas, covering all previous sutures (Fig. 10). 

Eleventh, as an additional safeguard (which is possibly an 
unnecessary refinement), we have wrapped omentum around 
the point of union and stitched it there. 


FIRST SERIES OF EXPERIMENTS. 


Our work has all been done on dogs—the dog’s bile tracts 
are practically the same as in man. The pancreas, instead of 
being a long straight organ, is arranged in the shape of a 
horseshoe, from which a tail extends back of the stomach to 
the hilus of the spleen, thus corresponding to the human 
pancreas. For want of a better name, we have designated 
this the retrogastric tail. The other tail follows the concavity 
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of the duodenum, lying loosely between the peritoneal folds 
of the mesentery. In operating on this tail it is necessary to 
strip off these layers of peritoneum from the pancreas in order 
to make it conform to the human pancreas, which is largely 
extraperitoneal. The ducts of the two tails meet at the toe of 
the horseshoe to form the duct of Wirsung, which is from one- 
fourth to three-fourths inch in length and empties into the 
duodenum one to two inches below the opening of the bile duct. 
The duct of Santorini usually has a common opening with the 
bile duct. This duct has been present in all of our dogs and 
seems to drain an area of the pancreas more or less independ- 
ent of the greater pancreatic duct, but one or more of its 
branches connect it directly with the greater duct. The con- 
nection seems to be much the same as a canal used to connect 
the branches of two rivers which flow in opposite directions 
from the top of a watershed. If a nozzle attached to a foun- 
tain syringe filled with methylene blue solution is tied in the 
duct of Wirsung and the fluid allowed to run, the pancreas 
rapidly becomes stained throughout, but is a more faint blue 
toward the surface. If the pressure is considerable, the fluid 
after a time finds its way through the duct of Santorini (Fig. 
13, 4). If the ends of the tail are cut off the fluid flows out 
without apparent resistance and does not pass through the duct 
of Santorini (Fig. 13, B). If the duct of Wirsung is ligated, 
and if the pancreatic tissue is scraped off from the duct of one 
tail, and if the tip of the other tail is cut off, fluid introduced 
into the bared duct of the one tail easily (Fig. 13, B) passes 
around and out at the end of the other tail, and sometimes, 
in this experiment, the fluid flows through the duct of Santorini 
simultaneously with the flow through the cut tail, while at 
other times it does not, but in all cases will begin to flow 
through the duct of Santorini if the open end of the cut duct 
is held with forceps. These experiments hold good in both 
living and dead animals. 

If the tail is implanted into a loop of intestine by the 
method we have just described, and if both arms of the loop 
are clamped below, so as to shut the loop off from the intes- 
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tinal canal, fluid introduced into the duct of Wirsung flows 
through the duct of the implanted end and distends the loop, 
& without leaking at the point of anastomosis (Fig. 14, B). 





] duct of duodenal tail is clamped. 


o the duct of Wirsung. B 2, Intestinal loop distended with methylene blue 


A 3, Fluid dropping out of ducts of 
B 3, Drops of fluid forced out through the duct of Santorini under pressure from 


A 1, Duct of Wirsung, ligated. A 2, Nozzle 





’s pancreatic ducts. 


ue solution inserted into duct of retrogastric tail of pancreas. 3 
A 4, Fluid in duct of Santorini not delivered into intestine unti 
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Thus, by the foregoing study, we demonstrate the ana- 
tomical possibility of the following procedures: First, the 
surgeon can in cases of either malignant or non-malignant 
obstruction at the outlet of the pancreatic duct or in the duo- 
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denum, remove the head of the pancreas and implant the cut 
end of the remaining portion into a loop of intestine,—which 
operation would exactly correspond to the removal of the 
lower end of the bile duct for similar obstructions, with im- 
plantation of the remaining cut end into the intestine at 
another point; and would also correspond to the removal 
of the pylorus with anastomosis of the remainder of the 
stomach with the intestine lower down for similar obstruction: 
Secondly, in obstructions from whatever cause at the mouth 
of the pancreatic duct or in the duodenum which are not to 
be removed, the pancreas can be drained by implanting the cut 
end of the tail into a loop of intestine below, which would 
cause the pancreatic fluid to flow backward in the ducts. This 
operation would be exactly parallel to cholecystenterostomy 
for low obstruction in the common bile duct and to gastro- 
enterostomy for obstruction at or near the pylorus. (Dr. W. 
J. Mayo in a personal communication has suggested this ap- 
plication of pancreato-enterostomy for clinical use.) 

The next question to be solved is: Will these problems work 
out clinically as well as they do mechanically and anatomically. 

From May 15 to July 28, 1909, forty operations were - 
done on dogs with the view to answering this question. 
Twenty-four of these operations had for their essential feature 
pancreato-enterostomy, as described above. Three varieties 
of operations were performed. First: the duodenal tail of the 
pancreas was stripped of its peritoneum and cut in two and 
each cut end was implanted into a separate loop of the jejunum 
(Fig. 15 and 16). Second: the tail was cut off and implanta- 
tion was made as in class one, but in addition the duct of 
Wirsung was ligated close to the intestine. Third: pancrea- 
tectomy was done in two stages, as follows: 

First operation: The common bile duct was transplanted 
to the duodenum lower down, gastrojejunostomy was per- 
formed and the stomach was cut off and ends turned in just 
above pylorus (Fig. 17). 

Second operation, or second stage of operation: The body 
and duodenal tail of the pancreas and the duodenum were 
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removed and the retrogastric tail of pancreas was planted into 
a loop of jejunum (Fig. 18). 

There were four operative recoveries from which specimens 
were removed, belonging to the first class of operations. Of 
these, I was removed the tenth day, 1 the eighteenth day, 1 
the thirtieth day and 1 the forty-ninth day after operation 
(post-mortem findings of the forty-ninth day dog reported 
in next class). The specimen from tenth-day dog showed 
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Diagram showing double implantation of cut ends of severed tail of pancreas. 


good union, no leakage at anastomosis, no pancreatitis and 
no necrosis. The ends protruding into the intestine were 
still raw and covered with some fibres sloughing away. The 
mouth of the duct could not be identified at this stage. 

The specimen from the eighteenth-day dog showed similar 
conditions except that the raw area was smaller, and in the 
end of the isolated tail the slough had disappeared and the 
duct could be identified. 

The thirt:eth-day-dog, at the time of killing had entirely 
recovered, had a splendid appetite and was rapidly gaining 
in flesh. On opening the abdomen, no adhesions were found 
except where the omentum had been tacked to the peritoneum 
of the intestine. At other points the omentum glided easily 
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over the pancreas, indicating that there had been no leakage. 
The line of union between the pancreas and intestine was as 
perfect as if it had been between two intestines (Fig. 12). 
The same condition existed at the point of each implantation. 
There was no evidence of pancreatitis or degeneration in either 
the body or in the isolated tail. On opening each loop, as 
shown in Fig. 12 we were able to locate the duct after care- 
fully wiping away mucus. (All of our later tests by methy- 
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Result following double implantation of severed tail of pancreas, showing how iso- 


lated tai. maintains the opening of its duct while the duct in the other loop heals over. 
(Diagrammatic.) 





lene-blue solution indicate that this duct leading to the body 
of the pancreas was probably closed by a thin film (Fig. 16) 
which was wiped off by gauze. 

In the second class of operations there were 3 operative 
recoveries from which specimens were removed. Of these 1 
dog died on the twentieth day from intestinal obstruction due 
to a ball of hair which lodged near the ileoccecal valve. One 
was killed with chloroform on the twentieth day and one was 
killed with chloroform on the thirty-fifth day. Both twenty- 
day specimens showed perfect union between the intestine and 
pancreas, no adhesions in the neighborhood of the implanta- 
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tion, no pancreatitis or evidence of fat necrosis. In both in- 
stances, the pancreatic tissue of the retrogastric tail was 
stripped from the duct and methylene-blue solution injected, 
when it was found that the implanted cut end had closed, and 
fluid all came out through the papilla of the old duct of 
Wirsung unobstructedly (Fig. 16). After grasping the 
papilla of the duct of Wirsung in a pair of forceps, the fluid 
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First step in two-stage operation for removing the head of the pancreas, as was done 
in the first series of experiments. A, Bile duct transplanted to intestine below the pancreas. 
B, posterior gastrojejunostomy. C, stomach cut in two and ends turned in. Dotted line 
encloses part to be removed at next operation. 


flowed freely through the duct of Santorini, and we thought it 
flowed more freely than in the normal dog. When a filiform 
bougie was inserted into the opening of the duct of Wirsung 
and passed down the duct of the tail which had been planted, 
it went easily to where it could be felt and even seen through 
a translucent covering which had formed over the cut end of 
the duct (Fig. 16). On laying open the duct it was found 
that the ligature which had constricted it had been circum- 
vented and the continuity of the duct re-established. The 
blue solution which had been injected had passed down into 
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the implanted duct through the intestinal collar but had been 
held by the film which had formed over its end. 

The thirty-fifth-day dog is the same dog reported in the 
first class as a forty-ninth-day dog, the duct having been ligated 
fourteen days after double pancreato-enterostomy was done. 
We may here state that in order to make sure of the ligation, 
in our early cases a probe was introduced from the inside of 
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_ Second step in two-stage operation for removing head of the pancreas. A, Widely 
distended bile duct which was transplanted at previous operation. B, Remaining stump of 
duodenum after removal of duodenum and head of the pancreas. C, Remaining tail of the 
pancreas implanted into intestinal loop. (Diagrammatic.) 


the duodenum while the ligature was being placed. The same 
conditions were found that have just been described in the 
twentieth-day dogs, namely, a perfectly healthy pancreas, per- 
fect union between pancreas and intestine, closure of the duct 
of the implanted end of pancreas, circumvention of the ligature 
which had been placed around the duct of Wirsung, and duct 
wide open, carrying all of the injected blue solution. When 
the papilla was grasped, the solution immediately flowed 
through the duct of Santorini. The implanted isolated tail 
was in this case perfectly healthy, union perfect, and on strip- 
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ping the pancreatic tissue from its duct and injecting the blue 
solution into the duct, it was found to pass freely into the 
intestinal loop. <A noticeable feature was that one of the linen 
sutures was hanging in the opening in this case. 

In the third class of operations, there were two operative 
recoveries from which specimens were removed: one eight 
days and the other thirty-four days after the second step of 
the operation. The eight-day specimen showed no leakage, 
no pancreatitis and no necrosis. Implanted end was still in 
the raw and sloughing state. The thirty-fourth-day dog had 
the first operation fifteen days before or forty-nine days prior 
to the time the specimen was removed. The first operation 
consisted of the transposition of the common bile duct, gastro- 
enterostomy, and cutting off the stomach as shown in Fig. 17. 
The thirty-fourth-day specimen showed perfect union, no 
surrounding adhesions, no pancreatic necrosis, no fat necrosis, 
but showed evidence of a previous pancreatitis in the form of 
an induration along the duct which was dilated but not filled 
with fluid. On stripping the duct and injecting it, the blue 
solution passed into the loop of intestine by following a thread 
which had apparently caught the duct at the time of operation 
and had led the pancreatic fluid through the wall of the intes- 
tine by a seton-like action (Fig. 19). The result resembled a 
hole in the lobe of the ear made for earrings, in that the lining 
of the duct seemed to be continuous with the mucus side of the 
intestine. The dog had entirely recovered, had a splendid ap- 
petite and was apparently in perfect health. Pancreatitis had 
subsided and everything in the history of the case pointed to the 
fact that the duct had been caught in a suture and held until 
the end had time to heal over, and that during this time the 
pancreatitis had developed and had subsided as soon as the 
pancreatic juice began to follow the thread. The common 
bile duct which had been transplanted at the first operation 
was as large as a man’s finger, while the mouth would admit 
a lead pencil. The hepatic ducts were distended in the same 
way well into the liver, but the dog was well and hearty. 
Five other dogs with the same operation showed the same 
condition of bile ducts. 
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From these experiments, it has been learned positively that 
the cut end of the pancreas may be implanted into a loop of 
intestine with practically the same assurance of primary union 
as could be expected from a gastro-enterostomy. Secondly, 
the dangers of fat necrosis and pancreatic necrosis in pan- 
creato-enterostomy are apparently no greater than the dangers 
of sepsis in gastro-enterostomy, except in that pancreato- 


Fic. 19. 





caught in une of the pancreatic sutures, (Arrow indicates Low the pancreatic juice followed 
out the suture while the end of the duct has healed over.) 

enterostomy is a much more delicate and technically a more 
difficult operation. Thirdly, it seems that when the pancreas 
is cut in two the duct retracts into the pancreatic substance and 
is covered by the healing process unless it is kept open by a flow 
of pancreatic juice which can find no other easy exit. 
Fourthly, an isolated portion of the pancreas which has been 
implanted will maintain communication with the intestine, 
usually through the end of the duct, but there seems to be 
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special tendency to follow out a thread when present instead of 
the duct if the duct has been cut off even with the pancreatic 
tissue. Fifthly, ligation of the duct of Wirsung produces no 
pancreatitis or pancreatic necrosis when pancreato-enterostomy 
is performed at the same time; while ligation of the duct of 
Wirsung without pancreato-enterostomy produces serious con- 
sequences in many cases, as shown by all experimenters. 
Sixthly, the duct of Wirsung is the normal exit for the pan- 
creatic fluid, just as the pylorus is the normal exit for the 
stomach fluids. So, just as the stomach canal circumvents a 
ligature which has been placed around the pylorus for the pur- 
pose of forcing the gastric fluid through a new opening, so 
the pancreatic juice circumvents a ligature which has been 
placed around the duct of Wirsung for the purpose of forcing 
the pancreatic fluid through a new opening. But it is quite 
probable that the duct of Santorini could be developed into a 
substitute for the duct of Wirsung in some cases by planting 
the tail of the pancreas and thus using the upper end of the 
duct as a safety valve during the process of development 
of the duct of Santorini to sufficient size to carry all the 
pancreatic fluid, after which the duct of the implanted tail 
would probably close. 

Seventhly, a bile duct which has been transplanted by the 
direct method, becomes widely dilated and at the same time 
thickened by intra-intestinal pressure of some kind, which may 
have a very important bearing on this subject. Eighthly, the 
persistency with which the cut ends of the ducts tend to heal 
over leads us to fear the possibility of the eventual cicatricial 
narrowing of these ducts in some cases unless a special method 
is used. 


SECOND SERIES OF OPERATIONS. 


September 13, a second series of operations was begun. 
These experiments were instituted, first, for the purpuse of 
devising a means of dealing with the pancreatic duct which 
would prevent the healing pancreatic tissue from covering its 
end; second, for devising effectual methods of closing the 
ducts of Wirsung and Santorini simultaneously with the im- 
plantation of the tail; third, for devising a physiological 
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operation for implanting the bile duct; fourth, for determin- 
ing the practibility of implanting the stripped pancreatic duct 
directly into the intestine by using a reinforcement of omentum. 

Beginning September 13, to October 5, 22 operations were 
done on the bile ducts and pancreas. Of these, 4 were done 
as follows: The ducts of Wirsung and Santorini were ligated 
and cut, the intestinal openings of the ducts were turned into 
the intestine with sutures and the omentum was drawn through 
the spaces between the pancreas and duodenum to effectually 
prevent reestablishment of the ducts (Fig. 20). The end of 
the duodenal tail was cut off, the duct stripped and the vessels 
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Artificial obstruction of the natural pancreatic delivery ducts of a dog’s pancreas by 
igating and cutting ducts and interposing omentum. Also the relief of the obstruction by 
pancreato-enterostom y. 


ligated as in Fig. 6, and the cut end of the pancreas, with the 
duct hanging out, was planted according to the method set 
forth in Figs. 1 to 12. Two of these dogs were poorly 
nourished, having evidently been starved for many days, and 
died—one on the fourth day and one on the eighth day after 
operation, without having manifested any appetite. No cause 
could be discovered for their death except inanition. Two of 
the four were well-nourished, and were operated on Septem- 
ber 14. These dogs made an immediate and complete recovery. 

On the twenty-fourth day after operation they were killed 
with chloroform. After stripping the duct of the retrogastric 
tail which had been left, a needle was inserted into the duct 
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and methylene blue solution injected. The fluid passed unob- 
structedly into the loop of intestine but none escaped into the 
duodenum. Longitudinal section of the pancreas through the 
duct for its whole length, including its insertion into the in- 
testinal loop, showed that the duct had been maintained at its 
full size all the way through to a point slightly beyond the 
pancreatic tissue of the implanted end. Pancreato-intestinal 
union was perfect, as it had been in all the other specimens. 

These two specimens effectually remove the defects in our 
first series of operations and prove that with the ducts of 
Wirsung and Santorini effectually closed and the duct of the 
tail allowed to protrude beyond the pancreatic tissue of the 
implanted end, the pancreatic juice of the other tail and body 
is easily delivered backwards through the duct of the im- 
planted tail. The experiment, as just described, at once pro- 
duced the pathology and supplied the remedy for a case of 
obstruction of the pancreatic duct (from whatever cause), it 
or near the ampulla of Vater. 


PHYSIOLOGICAL IMPLANTATION OF THE BILE DUCT. 


Our next defect was in our method of implanting the bile 
duct. By studying the bile duct of the dog, it is observed to run 
under the mucous membrane of the duodenum for almost one 
inch before it opens out into the canal. It is at once seen that 
this arrangement effectually prevents the intra-intestinal pres- 
sure from being brought to bear from within the duct, owing 
to the fact that it is brought to bear along the course of the 
duct through the mucous membrane, thus effectually making 
a valve as shown in Fig. 24. The problem then was to 
duplicate this condition as near as possible. The first thought 
was to split apart the layers of the intestine with forceps and 
drag the duct through. This was a cumbersome method until 
we were reminded of the protrusion of the mucous membrane 
which occurs after the outer coats of the stomach and in- 
testine have been cut through, during the operation of gastro- 
enterostomy. The following operation was, therefore, devised 
for implanting the bile duct. 

First, the duct is located and ligated with linen or silk 
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near its point of entrance into the duodenum. It is then cut in 
two and the edges caught and held with mosquito forceps while 
one wall of the duct is split down with a pair of scissors, as 
shown in (Fig. 22, 4). A linen suture is now passed through 
the split end of the duct so as to include about half of it, and 
tied (Fig. 22,4). The linen thread is then thrown around the 
other half, and tied (Fig. 22, B). The loose end is then thread- 
ed into another needle. By this method, the full strength of 
the duct is then retained for traction while the opening is main- 
tained by the split (Fig. 22, C). The end of the duct is now 
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Pancreatic juice delivered through implanted duodenal tail. Diagram from specimen 
24 days after complete obstruction of ducts of Wirsung and Santorini and simultaneous 
pancreato-enterostomy. 


wrapped in gauze while the intestine is prepared for its recep- 
tion, which is done as follows. Pick up the part of the intestine 
desired and cut down through the peritoneal and muscular 
coats including the submucous tissue until the mucous mem- 
brane pouts out through the incision (Fig. 23, 4). This inci- 
sion should be about one inch long. Second, pass five sutures 
which pick up the peritoneal and muscular coats, on each side 
of the incision. Tie the suture at the upper end of the incision. 
Lift up the three intermediate intestinal sutures on the flat han- 
dle of an instrument, as they cross the incision. Make a small 
stab wound in the mucous membrane near the lower end of 
the incision. Now bring the intestine close down to the end 
of the split duct and pass the two needles, carrying the threads 
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on the end of the duct, beneath the three intestinal sutures 
and into the intestinal lumen through the stab wound in the 
mucous membrane, and out through the intestinal wall one 
half to three quarters of an inch further along the intestine 
and one eighth to one quarter inch apart (Fig. 23, B). By 
making tension on these threads and at the same time 
pushing the intestine toward the duct, the bile duct is drawn 
beneath the intestinal sutures and into the intestinal lumen, 
through the stab wound, when the two ends of the threads 
on the duct are tied on the outside, thus anchoring the 
end of the duct on the inside of the intestine at this point 
(Fig. 24, B). The intestinal sutures are then tied, producing 
the results shown in Fig. 23, C. After this operation the 
duct lies just beneath the mucous membrane, which has been 
loosened for approximately three quarters of an inch of its 
course, so that the intra-intestinal pressure is brought to bear 
on the duct along this entire distance, thus counteracting the 
intra-intestinal pressure which in the direct implantation is 
brought to bear on the inside of the duct (Fig. 24, A and B). 

Two of the dogs on which this operation was done have 
been killed for the purpose of recovering specimens; one 14 
days and the other 15 days after the implantation. The results 
were ideal. The end of the duct which had been drawn inside 
the intestine had apparently been digested down to its junction 
with the mucous membrane so that it was difficult to locate the 
opening from the inside of the intestine. The bile ducts were 
enlarged beyond normal but in no degree were they so large as 
14-day specimens seen after the direct implantation of the duct. 
By incising the duct above, a probe was easily passed 
into the intestine, after which a knife was passed along 
the probe splitting the duct, which revealed the fact that heal- 
ing had taken place in accordance with the operation. In short, 
the specimens indicated the success of the operation both from 
a mechanical and functional standpoint. 


DIRECT IMPLANTATION OF THE PANCREATIC DUCT 


During the last series of experiments we have done direct 
implantation of the pancreatic duct six times. The pancreas 
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Preparing the bile duct for implantation into the intestine. 
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Preparing intestine and implanting the bile duct. A, Separating the outer coats of 
the intestines from their membrane. B, Drawing the bile duct into the intestine. C, Im- 
planting operation complete. 
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was held against the intestine with extra sutures and thor- 
oughly reinforced by wrapping it with omentum which was 
fixed in place with sutures to the intestine. Of the six dogs 
operated on in this manner, one died of shock soon after the 
operation. Two died of pancreatic and fat necrosis 4 and 10 
































Sectional view (diagrammatic) illustrating the relation of the bile duct to the coats of 
the intestine after physiological implantation of the bile duct. (Arrows indicate the direc- 
tion of intra-intestinal pressure.) A, Cross section; B, Longitudinal section. 


days after the operation. One died of peritonitis 4 days after 
the operation. (It is well to state that in this case no omentum 
was used to surround the duct and leakage took place.) One 
died 12 days after operation, having shown a slight tendency 
to eat during the time. The postmortem showed no pan- 
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creatic or fat necrosis. On dissection of the pancreas the 
duct was found to be dilated to the size of a lead pencil. The 
pancreatic duct, after leaving the pancreatic tissue, had en- 
tirely disappeared and healed over so that there was no com- 
munication between the pancreatic duct and the intestine. 
‘One dog lived until he was killed with chloroform on the 
twenty-fifth day after operation and was in apparently good 
health during this time. The pancreas was hard along the 
duct, indicating chronic pancreatitis. The duct of the pancreas 
was stripped and injected with methylene blue solution, which 
passed out into the intestinal canal. On longitudinal section 
it was found that the duct was much dilated and terminated 
outside the intestine, but a fistula had up to this time been 
maintained into the intestinal lumen. Of course we are un- 
able to state whether this would have remained open or would 
have finally closed. All of the specimens from these six dogs 
seems to indicate that the pancreatic duct depends very largely 
upon the adjacent pancreatic tissue for its nutrition; there- 
fore, it can not be transplanted in the same manner as can the 
bile duct, owing to the fact that it dies as soon as it leaves 
the end of the pancreas. This suggestion, however, can only 
be proven by a close histological study of the pancreatic ducts. 

While these few experiments are in no way conclusive con- 
cerning the second method, we feel safe in predicting that 
direct implantation of the duct is by no means so safe an 
operation (if practical at all) as pancreato-enterostomy by the 
method which we have described. Even if the continuity of 
the duct could be preserved the anatomical diagrams (Figs. 13 
and 14) very clearly indicate that the implantation of one 
pancreatic duct does not necessarily mean that the other branch 
ducts will not discharge juice into the neighborhood of the 
wound. This would be especially true if the tail end of the 
duct was implanted. 


APPLICATION OF PANCREATO-ENTEROSTOMY TO SURGERY OF 
THE HUMAN PANCREAS. 


The foregoing experiments on dogs have been conducted 
with the primary idea of developing a practical method of 
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re-establishing communication between the pancreatic ducts 
and the intestine, when such communication has been impeded 
or destroyed. Such methods have been developed for similar 
pathology in the stomach and bile tracts. A perfected type of 
gastro-enterostomy has proven to be the central feature of 
relief for the stomach, whether the pathology is removed or 
short circuited; cholecystenterostomy or choledochenteros- 
tomy relief for the bile tracts. 

The experiments made clearly indicate, to the mind of 
the writer at least, that pancreato-enterostomy will fill the 
same place in pancreatic surgery. The experiments prove that 
pancreato-enterostomy is entirely possible provided we use 
unbroken peritoneum to make the union with the pancreas. 

Owing to the more complete rotation of the human intes- 
tinal tract, certain anatomical differences in the arrangement 
of the peritoneum exist, therefore a slightly different type of 
operation is required. For instance, the duodenum of the dog 
is long and for the most part has a mesentery and is there- 
fore covered with peritoneum, making it available. Such is 
not the case with the human. The peritoneum of the omentum 
of the dog has not blended with the peritoneum of the trans- 
verse colon, therefore there is no gastrocolic ligament or 
omentum as is found in man and which must be severed to 
properly deal with the pancreas. 

We are at the present time conducting a third series of 
experiments on dogs with the idea of harmonizing the steps 
of the operations of pancreato-enterostomy and pancreatec- 
tomy on the anatomy of the dog, to the anatomy which we 
find in the cadaver. 

The following steps are recommended for doing pan- 
createctomy. First, removal of the head of the pancreas, for 
the description of which step we are indebted to Sauve * who 
calls special attention to three dangers—injury to the portal 
vein; injury to the superior mesenteric vessels, wi.‘ch is fol- 
lowed by gangrene of the small intestine; injury to the right 


* Revue de Chirurgie, 1908, vol. xxxvii, page 113. 
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colic artery, which is followed by gangrene of a part of the 
colon. 

Remove the head of the duodenum and pancreas as fol- 
lows: A median incision from the ensiform to below the 


Fic. 25. 


CONAON 





esac ot erent FOR REMOVAL OF THE WEAD OF THE 
umbilicus. Ligature of the pyloric artery and of the gastro- 
duodenal artery. Section of the pylorus, or duodenum just 
below the pylorus. Division of the fascia along the right 
th border of the duodenum. Posterior dissection of the second 
portion of the duodenum and the head of the pancreas. 














PANCREATO-ENTEROSTOMY. 1263 


Section of the duodenum at a point sufficiently far from 
the superior mesenteric vessels to protect them from injury. 
The dissection of the duodenum should be carried to a point 
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SCHEME OF PANCREATO-LENTEROSTONY. 
witnourT PANCREATECTONY. 


at which it can be easily separated from the head of the 
pancreas, but not to the mesenteric vessels. Ligation below 
of the pancreato-duodenal vessels. Section of the duodenum 
and suture of its lower end. 
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Separation of the “lesser” pancreas from the mesenteric 
vessels which cross in front of this portion. 

Separation of the pancreas from the portal vein. Section 
ot the head of the pancreas. Ligation and division of the 
common bile duct and division of the gastroduodenal artery, 
and the portions of the duodenum and pancreas are thus 
removed. 

Now the cut end of the bile duct and the cut end of the 
stomach or duodenum, as the case may be, are held in clamps 
and the cut end of the pancreas wrapped in gauze awaiting 
implantation into the loop of jejunum. 

Second step: If the gastrocolic omentum has not already 
been severed to permit a good exposure for work, it may now 
be done. An opening is made through the transverse meso- 
colon near its root, through which a loop of jejunum one or 
two feet in length is drawn. The pancreas is now implanted 
into the upper portion of this intestine,—lower down the 
stomach or duodenum is anastomosed, and still lower down 
the common bile duct is implanted. A few interrupted linen 
sutures fasten the intestine to the mesocolon as it passes up 
and down through the slit. These sutures also close the 
opening and prevent hernia (Fig. 25). 

Pancreato-enterostomy without pancreatectomy (Fig. 26) 
may be done in the human as follows: 

First, divide the gastrocolic omentum and loosen the tail 
of the pancreas by dissection and ligation of vessels. 

Secondly, pick up a loop of jejunum as near to the ligament 
of Treitz as possible, and yet long enough to reach the tail of 
the pancreas with ease. 

Thirdly, entero-enterostomy between the limbs of the loops. 

Fourthly, make a hole through the mesocolon well to the 
left of the ligament and draw the loop of intestine through 
the opening. 

Fifthly, strip and cut the duct of the tail of the pancreas 
and plant it into the loop by the method previously described 
in this paper. Fasten the intestine to the mesocolon where it 
passes in and down through the opening. 

Sixthly, repair gastrocolic omentum. 

















A DISEASE OF THE GALL-BLADDER REQUIRING 
CHOLECYSTECTOMY. 


BY B. G. A. MOYNIHAN, M.S., F.R.C.S., 
OF LEEDS, ENGLAND, 


Surgeon to the Leeds Infirmary. 


I po not doubt that it has fallen to the lot of many surgeons 
to operate upon patients supposed to be suffering from gall- 
stones when an examination of the gall-bladder and the ducts 
has revealed the existence of no calculus. In the recent litera- 
ture there are several papers, none more eloquent than that of 
Dr. Maurice Richardson (Boston Med. and Surg. Journ., 
1907, i, 687), dealing with this question. When the diagnosis 
in such cases has been proved to be incorrect we have perhaps 
sought to explain the error by the doubtful existence of 
chronic pancreatitis, or by the presence of a thick, ropy, 
“tarry ”’ bile, which, we have thought, may escape down the 
ducts with a difficulty no less than that of a solid concretion. 
These explanations may no doubt be acceptable in many of the 
cases, but I have long had an uneasy feeling that we must be 
overlooking some elusive condition, and I became confirmed 
in my anxiety when I found that some of these cases in my 
own hands (and so far as I can learn in those of others also) 
showed no permanent improvement after the performance of 
cholecystostomy, though their symptoms might for a brief 
period be relieved. 

During the last two years a series of cases revealing to 
me a condition of which I was previously unaware, have come 
under my notice. This condition is one which I think may 
explain some of the cases of “cholecystitis without gall- 
stones” which we have treated without success by chole- 
cystostomy. The history in all is of the same kind, though 
there are variations both in the intensity of the symptoms and 
in the signs which are discovered when the gall-bladder is 
examined. 
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Briefly the history is one in which there has been a period 
of “indigestion” lasting always for months, sometimes for 
years. There have been discomfort, a sense of weight, fulness 
or distention after meals, and heartburn or acidity, and in 
consequence the diet may have been much restricted. At 
intervals, “ attacks’ of pain occur, attacks which are usually 
severe, sometimes agonizing, and may be attended by shiver- 
ing. ‘The pain in all its attributes is exactly that described as 
“hepatic colic” and a faint tinge of jaundice may follow; 
after an attack the gall-bladder may be palpable, and for some 
days a sense of soreness and of stiffness may be felt in the 
side. On such evidence as this a confident and most reason- 
able diagnosis of gall-stones may be made. When the abdo- 
men is opened the gall-bladder may appear to be quite healthy. 
In one of my cases the gall-bladder was absolutely normal in 
appearance ; it had the blueness of health, and the gland by the 
side of the cystic duct was not enlarged. In this case, as in 
all, the bile was found to flow with difficulty when a needle 
was thrust into the gall-bladder. The bile is thick, dark in 
color, tenacious, and often sticky. It may be like a thick 
solution of rubber; it is tarry and black. As it flows on to a 
swab the sparkle of cholesterin crystals may be seen. It is at 
this point that the mistake may be made of completing the 
operation by inserting a tube into the gall-bladder and in being 
content with drainage. If now the interior of the gall-bladder 
he inspected a curious appearance is presented. The whole of 
the mucosa is thickly dusted with fine stones: the stones are 
numberless, of small size, and they fit snugly into the pits on 
the reticulated surface of the mucous membrane. The fine 
calculi are indeed embedded in the wall; they cannot be 
brushed away, and scraping the surface with a spoon or with 
dry gauze does nothing to move them. The coarse particles 
of grit are ingrained. When the whole interior is displayed 
it is seen that the number and the size of the fine stones in- 
crease as the cystic duct is approached; at the beginning of 
the duct they stop abruptly in a perfectly straight line. The 
mucosa of the duct itself is usually intact, smooth and free 
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from all trace of grit. The wall of the gall-bladder itself 
may appear normal, or it may be thickened at the fundus, and 
normal elsewhere, or it may be white and slightly thickened, 
or finally it may be dense, thick, opaque with a cavity much 
reduced in size. I have met with every grade of cholecystitis 
from the mildest to the very severe. The most common con- 
dition is to find the gall-bladder almost normal, retaining much 
of its natural blue color, and all of its smoothness and supple- 
ness. These are the cases it is most essential to recognize, 
for in them also the removal of the gall-bladder is the only 
course of treatment likely to bé’ attended by lasting success. 

In two of my cases there was well marked chronic pan- 
creatitis, excited doubtless by the repeated irritation of in- 
fected bile. 

When I look back upon my cases during recent years I 
find many records similar to the type I have briefly related; 
inspection of the gall-bladder did not show, as had been ex- 
pected, any evidence of stone; the bile is often said to have 
been “ muddy ” “ tarry,” “ tenacious ”’; some of the cases seem 
to have been completely relieved by drainage; a few are still 
troubled by their symptoms which have returned almost un- 
altered. In a small number, possibly six, I have operated a 
second time, and have removed a gall-bladder that seemed 
smaller and whiter than normal; and I have attributed this 
change from its normal appearance to my earliest handling 
of it. It is almost certain that I have often overlooked the 
existence and the significance of the change in the gall-bladder 
which I am now describing. 
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CONCLUSIONS. 


1. There is a condition of the gall-bladder in which fine 
grains of calculous material are embedded in the mucosa; the 
cystic duct is not affected. 

2. The wall of the gall-bladder may appear normal. It 
may retain the blue color of health and the walls are thin and 
supple. It may be white and thickened, slightly or grossly, 
in part or in whole. 
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3. No stones are free in the gall-bladder, though particles 
of grit may be found in the bile therein. 

4. Chronic pancreatitis may be present in the more ad- 
vanced cases. 

5. Inspection of the mucosa of the gall-bladder is neces- 
sary to reveal the presence of this condition in its early stages ; 
it cannot otherwise be recognized. 

6. Removal of the gall-bladder is necessary; drainage of 
the common duct may be desirable in cases where jaundice has 
been present. 

The following are three illustrative cases: 


Case I.—Minute Concretions in Gall-bladder; Chronic Chole- 
cystitis; Chronic Pancreatitis; Cholecystectomy, Appendicec- 
tomy.—Woman, aged 42, sent by Dr. Walsh Tetley. The patient 
had always been rather a bilious subject, but enjoyed fairly good 
health until twelve months ago, from which time the present 
illness dates. The following history was given by Dr. Tetley: 

The earliest symptoms noticed were loss of appetite, “ indi- 
gestion,” with sickness and a sense of uneasiness after food. 
The pain was not acute but caused depression and a peevishness 
of temper. The discomfort came on from half an hour to one 
hour after food, and was always referred to the right epigastric 
region. On April 9, 1908, she had a severe attack of pain which 
came on immediately after taking walking exercise; it was 
stabbing in character and was accompanied by a chilly sensation. 
The pain commenced in the epigastric region and went round the 
right side to the back. She became rather yellow afterwards. 
She was kept in bed five days. 

May 1, 1908: Slightly jaundiced. May 9, 1908: Patient 
did not feel so well; felt sickly and had “ indigestion pain” and 
could not take food. May 23, 1908: Felt better and was per- 
mitted to take a walk which was followed by an attack of pain 
in the right side, similar in character to the attack which occurred 
on April 9. She was kept in bed for a week or ten days. June 
8, 1908: Had a very severe attack of excruciating pain which 
was again referred to the right epigastric area and right hypo- 
chondrium. The attack passed off in the evening and left her 
very yellow. The following day the feces were examined but 
no stones were found. 
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June 10, 1908: A diagnosis of duodenal ulcer was made by 
those in charge of the case. Still much sickness; milk could not 
be digested when taken in conjunction with citrate of soda. Her 
condition did not yield readily to treatment, but the patient im- 
proved slowly for two or three weeks when the improvement came 
to a standstill. 

August 23, 1908: On this day I (Dr. Tetley) first saw her 
and found her condition to be as follows: The patient was 
obviously wasted, which could be accounted for by her long 
illness and diet; complained of constantly feeling “sickly, with 
indigestion pains” and a “ weakness” in the right side, which 
weakness often amounted to pain which could be brought on by 
movement, coughing or taking a deep breath. She said she felt 
something “wanted to be forced” in her right side. She was 
slightly jaundiced. 

Examination of abdomen revealed very slight fulness over 
the right epigastric region. On palpation there was extreme 
tenderness over the gall-bladder area which was aggravated upon 
taking a full breath. The enlargement of the gall-bladder could 
be made out and no increase of liver dulness. The breath was 
offensive and tongue clean. Temperature and pulse normal. 
Bowels very constipated, feces black, due to administration of 
bismuth. Appetite was capricious, but there was a general loath- 
ing for food and particularly for certain articles—for instance, 
tea and coffee. 

September 21, 1908, 10 A.M.: Under examination of the 
abdomen the gall-bladder was found to be greatly distended and 
extremely tender to touch. She complained of not feeling so 
well; felt very sickly. At 2.30 p.m., the same day, she had a very 
severe attack of pain in the gall-bladder area, with sickness. 
The pain, which was of a stabbing character, went round to the 
back and towards the right shoulder. The attack was accom- 
panied by a feeling of chilliness and shivering which did not 
resemble a rigor. Breathing was shallow and quick; a deep 
breath greatly aggravated the pain. The expression was haggard. 
Temperature was normal; pulse slightly increased in frequency. 
The distention of the gall-bladder, noticed four and one-half 
hours previous, had disappeared. Warm applications were 
applied and the attack passed away. 

September 22, 1908: Jaundice present to slight extent. Urine 
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normal. Feces contained large quantity of thick bile-stained 
mucus, but no stones or gall sand. Patient having recovered 
from the attack continued to improve until October 27, 1908, 
when she had another attack similar in character but of less 
severity. No bile in urine. Feces contained again a large quan- 
tity of bile-stained mucus, but no stones or sand. October 28: 
She said she was always in dread of another attack and although 
her general health had much improved she felt there was still 
something wrong in her right side. At this date surgical treat- 
ment was recommended. 

Diagnosis: gall-stones. Operation: November 12, 1908. 
Incision through the right rectus muscle; the gall-bladder ap- 
peared normal and no calculi were palpable. The pancreas was 
enlarged and the lobes easily defined. There were a number of 
adhesions between ascending colon and omentum and parietal 
peritoneum in the right iliac fossa; these were separated and the 
appendix brought to surface; it was long but did not appear to 
be inflamed ; appendicectomy. 

The gall-bladder was opened and the mucosa was then seen 
to be studded with minute concretions. Cholecystectomy, liga- 
ture of cystic duct; tube passed down to stump. Healed per 
primam. Convalescence uneventful. : 

The gall-bladder specimen was a thin-walled sack measuring 
2'%4x1% inches when opened. The mucous membrane was 
bright red, and scattered uniformly over its surface were minute 
yellow concretions. One of these rather longer than the others 
was attached to the mucous membrane about %4 inch below the 
opening of the cystic duct. There were no calculi and no definite 
naked-eye inflammatory changes in the bladder wall. 

Microscopic sections show a well marked and a considerable 
variation in the thickness of the bladder wall. This is due mainly 
to irregular thickening of the outer (fibrous) layer and to hem- 
orrhagic infiltration and congestion of vessels in all the layers. 
The mucous membrane is shed in some parts, in others it is 
thrown into irregular folds and shows proliferation of the epithe- 
lial cells. 

Case II.—Chronic Cholecystitis; Chronic Pancreatitis ; Drain- 
age of Hepatic Duct; Cholecystectomy.—Male, aged 57. Sent by 
Dr. Kidd, Enniskillen. The history is given in the patient’s own 
words: “In the year 1904, I, a working journalist, suffered 
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from pains in my chest, just at the angle where the ribs join to 
form the breast; and the pain extended down the line of the 
right rib, in some cases as far as the lowest rib. I was treated 
for indigestion and told I had chronic dyspepsia. These attacks 
were relieved invariably by alkali draughts, and by vomiting, 
and I did not consider them of serious consequence. But they 
increased in violence, and in October, 1907, I suffered severely 
from the gnawing pain, from the consequent want of sleep and 
the use of sleeping powders and the loss of strength and flesh; 
and while one consultant mentioned gall-stones, no remedy beyond 
the use of Carlsbad salts was suggested, and I was sent to an 
eminent physician in Dublin. He, like the other doctors con- 
sulted, found my chief organs to be sound; his treatment reduced 
the pain and his rule as to diet produced better health, and I 
enjoyed good health in consequence until the last days of July, 
1908. I then felt a pain at the same angle at the upper part of 
the abdomen as before, for over a week, and it developed into 
the old soreness which extended down the line of the right rib. 
It was only relieved by hot water drinks and fomentations and 
vomiting, with diet of the lightest kind. I recovered so far as to 
be able to go for short walks, when I suddenly got a shivering 
fit at my own fireside, which lasted for two hours and was fol- 
lowed by a profuse sweating, and I had to return to bed. I had 
had a slight touch of jaundice before this attack, which was 
wearing off when I had those walks, and it now returned. Despite 
the utmost care and the best of nursing, the shivering attacks 
and the sweatings returned, so that I became greatly reduced in 
strength and in flesh, and looked wretched. Food became hateful, 
for pain in the right abdominal region (in the region of the 
liver) followed the use of food, even although I confined myself 
to liquids or steamed fish. The jaundice varied in intensity, 
though not severe at any time; I became much depressed in 
spirits and somewhat emaciated. My lower limbs were itchy, 
and I had an aversion to exercise.” 

A diagnosis of calculous cholecystitis with chronic pancreatitis 
(a positive Cammidge’s reaction was present) and probably 
obstruction by a loose stone in the common duct was made and 
an operation performed on September 2, 1908. The usual incision 
was made. Gall-bladder thick-walled, no calculi palpable. Head 
of pancreas slightly enlarged. Common duct dilated, a number 
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of enlarged soft and discrete glands along the common duct and 
another over cystic duct. The cystic duct felt hard and thick- 
ened and the gall-bladder was removed as it was feared that a 
stricture might be present. The common duct was inclosed and 
explored but no stone felt in either it or the hepatic duct. Drain- 
age tube passed into hepatic duct and fixed by suture. Encircling 
rubber tube passed down to kidney pouch. 

Convalescence satisfactory; the patient left for home on the 
twentieth day, and writes in February, 1909, to say that he is 
perfectly well, and has lost all his old indigestion ; he eats heartily, 
looks well, and is in full vigorous health. 

Case III.—Minute Concretions in Wall of Gall-bladder. 
Local Cholecystitis, Cholecystectomy.—Mrs. B., aged 25. Sent 
by Dr. Batten, Morecambe. For five years the patient has suf- 
fered from “ indigestion ”; there has been flatulence and disten- 
tion of the epigastrium after meals, especially after vegetables 
have been taken. On several occasions severe attacks of pain 
lasting two to twelve hours have occurred. The pain has been 
felt across the upper part of the abdomen, and has left a great 
tenderness for two to three days; this has been more marked 
on the right side. During the last three months had had four 
attacks of this kind; the pain has lasted two to four hours, and 
has needed morphine for its relief. In the last two attacks there 
has been slight shivering ; after all these has been faint and fleet- 
ing jaundice. 

Operation, March 29, 1909.—An incision was made over the 
gall-bladder, which contrary to expectation contained no stones. 
The fundus of the gall-bladder looked a little whiter than normal, 
and was distinctly thickened. There were no stones in any part 
of the biliary tract. The gall-bladder was opened, and its interior 
inspected. It was then seen that the wall, at the fundus, was 
thicker and whiter than normal. Over the greater part of the 
interior fine sandy deposits of gritty material were seen. The 
gall-bladder was removed. The patient made a quick and easy 
recovery from the operation. 














TRANSDUODENAL CHOLEDOCHOTOMY. 


REPORT OF A CASE, WITH COMMENTS ON THE CLINICAL AND OPERATIVE 
FEATURES. 


BY N. J. MACLEAN, M.D., M.R.C.S.(England), 
OF WINNIPEG, MANITOBA, 
Surgeon to St. Boniface Hospital and the Children’s Hospital of Winnipeg. 


THE operation for the removal of stone from the second 
(retroduodenal, pancreatic) or third (intramural, interstitial) 
part of the common bile duct, by the transduodenal route is 
sufficiently rare and interesting to justify a record of all cases. 





Casr.—Mrs. H., age 38, was admitted to St. Boniface Hos- 
pital complaining of attacks of severe pain in the gall-bladder 
region, accompanied by jaundice. On the morning of September 
I, 1906, she complained of loss of appetite, and felt nauseated. 
In the evening she was seized with a severe attack of pain in the 
right hypochondriac and epigastric regions. The pain radiated 
to the shoulder and down the arm and was accompanied by chills, 
fever, and vomiting. Four days later jaundice developed, and 
persisted to a marked degree throughout her illness. Attacks 
similar to the one described occurred about every two weeks, the 
jaundice deepening with each attack though becoming somewhat 
less intense in the interval. Three months from the onset, in 
addition to the attacks of colic, pain and discomfort became a 
constant feature in the gall-bladder region. This condition per- 
sisted till the time of operation—a period of sixteen months— 
during which the patient’s stools were clay-colored, and her 
weight diminished twenty pounds. Muscular weakness was pres- 
ent and headaches of a severe occipital type were complained of. 
Urinalysis revealed nothing abnormal save the presence of bile. 
Ten years ago the patient had typhoid fever, which was followed 
by what she termed “ bilious attacks.” With this exception her 
personal and family history are of no interest. Physical exam- 
ination revealed tenderness and resistance in the right upper quad- 
rant of the abdomen, but no tumor was palpable. 

From the history and symptoms, I concluded that I had to 
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deal with stone in the common duct, and therefore advised 
operation. 

Operation: January 2, 1908.—Incision, vertical, three and a 
half inches in length over the upper part of the right rectus 
muscle, separating its fibres and dividing its posterior sheath and 
peritoneum. ‘The intestines in this region were found adherent 
to each other and to the under surface of the liver, and neither 
gall-bladder nor any part of the bile ducts could be seen. Pal- 
pation of the under surface of the liver, through the adherent 
intestines, revealed a slight thickening in the gall-bladder region, 
but nothing suggestive of stone. Palpating along the descending 
portion of the duodenum, a hard circumscribed mass was felt 
which seemed to be a stone in the retroduodenal portion of the 
duct. Again thoroughly examining the gall-bladder, I satisfied 
myself that the stone palpated was the only one present. Sepa- 
rating the adhesions to the right of the duodenum and tearing 
through the posterior parietal peritoneum with the finger, the 
duodenum was mobilized sufficiently to bring it with the mass 
well up into the incision. Carefully protecting the peritoneal 
cavity and edges of the wound with suitable pads and inserting 
two traction stitches in the duodenal wall (the first two fingers 
of my left hand meanwhile supporting the duodenum) I incised 
both anterior and posterior walls, cutting directly over the stone. 
When the stone, which was firmly embedded in the fibrosed wall 
of the duct was removed, bile flowed freely into the duodenum. 
Exploration of the duct revealed no other obstruction. No dead 
space existing between the duct and the posterior duodenal wall 
no stitches were here necessary. The incision in the anterior 
wall of the duodenum was longitudinal, and was closed with a 
double row of sutures in the same direction. The abdominal 
wound was closed without drainage. 

The patient’s recovery was rapid and uneventful, neither tem- 
perature nor pulse reaching 100. She left the hospital on the 
fourteenth day, the wound entirely healed and the jaundice rapidly 
disappearing. Four months later she had more than regained 
her former weight and was in excellent health. 


Commentary.—This case presents several points of clinical 
and surgical interest. 
The history the patient related of attacks of pain accom- 
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panied by chills, fever and vomiting, with deepening jaundice, 
pointed almost conclusively to a case of biliary colic with inter- 
mittent hepatic fever (Charcot’s! syndrome). One would 
be therefore justified in arriving at the conclusion that the 
icterus was due to gall-stone obstruction of the common duct 
rather than to obstruction from pressure without the duct, 
either of inflammatory or neoplastic origin. The absence of 
these symptoms, however, would not necessarily exclude a 
diagnosis of gall-stone as the cause of obstruction, as is illus- 
trated in a case recorded by Rolleston,? where the patient had 
neither pain nor colic and yet a large stone was found post 
mortem in the common duct. 

The shrunken condition of the gall-bladder in this case is 
also of interest in conforming to Courvoisier’s* well-known 
law. It is quite probable that the “ bilious attacks ” which fol- 
lowed the typhoid fever were attacks of cholecystitis, which 
was the determining factor in the formation of stone and 
sclerosing and subsequent shrinking of the gall-bladder. 

In looking over the literature I was very much impressed 
with the frequency with which stones have been overlooked 
in the common duct; especially does this apply to its retro- 
duodenal portion and ampulla, and one cannot emphasize too 
strongly the importance of carefully and systematically exam- 
ining the duct in all its parts in every case of gall-stones. One 
is most likely to neglect this precaution in cases of gall-stone 
disease unaccompanied by jaundice, as stones may be present 
in the common duct though this symptom be absent. That a 
large stone may be present in the common duct without causing 
jaundice, is pointed out by Osler and McCrae,* and Kehr® 
says that in case of stones in the ductus choledochus (even 
in the absence of gall-bladder intestinal fistula) icterus was 
absent in 33 per cent. of the cases. 

The pancreas in this case showed no definite pathological 
change. This was probably accounted for by the fact that the 
stone was impacted above the ampulla of Vater and therefore 
caused no obstruction to the duct of Wirsung. There was no 
trouble from hemorrhage either at operation or subsequently ; 
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and according to Robson and Cammidge® this complication 
is less likely to occur in those cases of cholemia due to pure 
gall-stone obstruction than in those dependent on or compli- 
cated by disease of the pancreas. 

The stone was oval in shape and measures five-eighths of 
an inch in its longest diameter. It was not facetted. 

I have already mentioned that the wall of the duct was not 
sutured to the posterior wall of the duodenum (Kocher’s 
choledochoduodenostomy). The pressure of the stone had 
obliterated any dead space, and, therefore, sutures were un- 
necessary. If, however, sutures are necessary in this situa- 
tion the advice given by Elliot,7 to secure the edges of the 
duct and duodenal wall with forceps or ligature before remov- 
ing the stone, is good; for the instant the stone is removed 
the duct and posterior wall slip from the fingers and suturing 
would be difficult. 

Closure of the duodenum, which is probably the most im- 
portant step in the operation, was effected by a through-and- 
through continuous mattress suture (Connell suture) inverting 
and apposing serosa to serosa, and this was reinforced by a 
Cushing continuous right-angle suture.® 

The question of drainage in gall-stone disease is a most 
important one. Here the considerations are two-fold: namely, 
drainage of the biliary apparatus per se, and drainage of the 
abdominal cavity. Almost invariably, a disease of the biliary 
apparatus calling for surgical interference, is a condition also 
calling for drainage. Drainage of the abdominal cavity is 
called for only when there is oozing from much tearing of 
adhesions, soiling during operation or a preceding septic 
infection. 

In this case the bile drained freely into its normal channel, 
the duodenum, through the fistulous opening made in removing 
the stone. 

There being no oozing, and the greatest care having been 
taken to avoid soiling of the peritoneum and edges of the 
wound, drainage of the abdominal cavity was not necessary. 

For these reasons I cannot agree with Connell,® who says 
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that drainage is essential in all cases either by performing a 
cholecystostomy or a choledochostomy. To have attempted 
either in this case would have meant further and extensive 
separation of adhesions, greater traumatism and prolonged 
operation followed by greater shock and less satisfactory con- 
valescence. One cannot speak dogmatically with an experi- 
ence of one case, but both Moynihan # and Mayo”! say that 
drainage in these cases is unnecessary. On the other hand, I 
agree that if stones are present in the biliary passages higher 
up or in the gall-bladder, then drainage is a sine qua iion. 


REFERENCES. 


*Charcot: Lecgons sur les maladies du fois et des voies biliares, 1877, 
p. 178. 

? Rolleston: Diseases of the Liver, Gall-bladder and Bile Ducts, p. 519. 

*Courvoisier: Pathologie und Chirurgie der Gallenwege, Leipzig, 1890. 

*Osler and McCrae: System of Medicine, vol. v. 

*Kehr: Die Interne und Chirurgische Behandlung der Gallenstein Krank- 
heit, 1906. 

* Robson and Cammidge: The Pancreas: Its Surgery and Pathology, page 
139. 

"Kocher: Operative Surgery, Fourth Edition. 

*Gould: Operations upon the Intestines and Stomach, 1906. 

*Connell: ANNALS OF SuRGERY, vol. xlvii, No. 4, April, 1908. 

* Moynihan: Abdominal Operations, Second Edition, page 667. Gall- 
stones and their Surgical Treatment, Second Edition. 

™ Mayo: Keen’s Surgery, vol. iii, page 1026. 














ILEUS DUE TO MECKEL’S DIVERTICULUM. 


BY DANIEL N. EISENDRATH, M.D., 
OF CHICAGO, ILL., 


Professor of Surgery in the oo of Physicians and Surgeons of Chicago; 
Attending Surgeon to the Michael Reese and Cook County Hospitals. 


EMBRYOLOGY AND ANATOMY. 


THE following description, partly from Piersol, will serve 
to refresh one’s memory in regard to the origin of the struc- 
ture whose persistence may be the cause of a number of differ- 
ent pathological conditions in postuterine life. 


The umbilical vesicle, as the yolk sac in man is called, is 
relatively large during the first two weeks of embryonic life. 
The early human embryo is very imperfectly differentiated from 
this large and conspicuous yolk sac, with which its ventral sur- 
face widely communicates. With the advances made during the 
third week in the formation of the primitive gut, the connection 
between the latter and the vitelline sac becomes more definitely 
outlined in consequence of a beginning constriction which indi- 
cates the first suggestion of the later vitelline or umbilical duct. 
During the fifth and sixth weeks this duct is reduced to a narrow 
tube, extending from the embryonic primitive gut to the chorion, 
where it ends in the greatly diminished umbilical vesicle. The 
lumen of the umbilical duct is conspicuous during the earliest 
months of gestation, but later disappears. In cases in which the 
closure and obliteration of the vitelline duct before birth are 
imperfectly effected, a portion or even the whole of the intra- 
embryonic segment of the vitelline or umbilical duct may persist 
as a pervious tube. The vitelline or umbilical duct is accom- 
panied in the embryo by the umbilical vessels. The latter, like 
the duct itself, may persist and be found close to the diverticulum, 
having an independent course (Figs. 1 and 2) or lying along the 
free border of the mesenteriolum of the persistent diverticulum 
(Fig. 3). A vascular cord containing the vessels alone may 
persist without any or only a rudimentary diverticulum and run 
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independently from the mesentery to the umbilicus. Owing to 
the fact that the umbilical vessels empty into the mesenteric 
vessels, the cord containing the vessels always terminates at one 
end in the mesentery (Fig. 4) where its relation to the mesenteric 
vessels can be readily traced even in adult life. 

Varieties of Persistent Umbilical Duct or Vessels —The fol- 
lowing conditions may exist after birth: 

1. A complete canal opening at the umbilicus at one end 
and into the ileum at the other—comparatively rare. (Fig. 5A.) 

2. A canal opening at the umbilicus but ending blindly at a 
variable distance within the abdominal cavity. 


Fic. 1. 
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Meckel’s diverticulum and vascular cord attached separately to the umbilicus. 


3. An intermediate portion of the duct remains, having no 
communication externally at the umbilicus or internally into the 
gut, but forming a cystoma due to retention or secretion. Such 
a cystoma may have a ligament attaching it to the gut (Fig. 6). 

4. The tube is limited to the proximal end of the canal open- 
ing into the ileum (Fig. 7). This is the variety generally known 
as Meckel’s diverticulum, because Meckel? in 1812 was the first 
to direct attention to its importance as the cause of various patho- 
logical conditions after birth. Its existence had been known and 
it had been accurately described by others, but Meckel was the 
first to describe it accurately and show its relation to umbilical 
fistula and intestinal obstruction. 

5. The cord containing the umbilical vessels may persist as 
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an independent structure and be attached to the umbilicus separ- 
ately (Fig. 3). As was stated above, this vascular cord may 
either take an independent course or the vessels run along the 
free border of the mesenteriolum of the diverticulum, or finally— 
and this is a very frequent condition—they may run from the 
tip of the diverticulum and form a cord commonly known as the 
terminal ligament, whose points of attachment will be mentioned 
below. 


Fic. 3. 








Persistence of the vascular (omphalomesenteric vessels) cord from the mesentery to the um- 
bilicus, with rudimentary diverticulum (Wilms). 


6. The diverticulum may be either absent or very rudimen- 
tary (Fig. 3), and the only evidence of the presence of a con- 
genital condition be a cord (containing the umbilical vessels or 
traces of them) extending from the mesentery to the umbilicus. 

Attachments of the Terminal Ligament or Vascular Cord.— 
The fibrous cord or band by which the diverticulum is attached 
either to the umbilicus or some other structure is called the ter- 
minal ligament. This, as has just been explained, may represent 
the remains of the umbilical vessels which accompany the diver- 
ticulum. The normal point of fixation of the diverticulum or 
of its terminal ligament (which represents the obliterated portion 














Meckel’s diverticulum with large mesenteriolum (BostrOm). An opening due to 
atrophy is seen in the middle of the mesenteriolum. The umbilical (omphalomesenteric) 
vessels run along the free edge of the mesenteriolum,and empty into the mesenteric 
artery and vein respectively. 














Strangulated Meckel’s diverticulum complicating strangulation of intestine in narrow 
diverticular ring (Bostrom). Note the large ring formed by the diverticulum and its termi- 
nal ligament, the latter containing persistent omphalomesenteric vessels which empty into 
the mesenteric artery and vein respectively. 
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of the diverticulum or its accompanying vessels) is at the umbili- 
cus. The frequency of this attachment to the umbilicus varies 
somewhat according to various authors: e.g., Ketteler,3 21 in 89 
cases; Halstead,4 15 in 69 cases; Treves,® 7 in 20 cases; Cazin,® 
3 in 23 cases; and Newman," 13 in 66 cases. 

If the terminal ligament separates from the umbilicus it may 
attach itself at almost any portion of the abdominal cavity. The 
various points of attachment of the diverticulum or its terminal 
ligament are best shown in the accompanying figures of Kette- 
ler * quoted from Wilms *: Mesentery 34, umbilicus 21, anterior 
abdominal wall 6, posterior abdominal wall 4, pelvis 5, bladder 2, 


Fic. s. 
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A, marked prolapse of open diverticulum at umbilicus without disturbance in passage of bowel 
contents. B, prolapse (evagination) of diverticulum causing ileus (Wilms). 


cecum and appendix 2, small intestine 11, large intestine 1, 
appendix epiploice of sigmoid 1, internal abdominal ring 1, intes- 
tine, omentum and abdominal wall combined (Fig. 1)—making a 
total of 89. Four cases are quoted by Neumann in which a vascu- 
lar cord alone was present without any diverticulum. One can 
prove such a cord to be of non-inflammatory origin by demon- 
strating the vessels within its structure. 

The insertions of the diverticulum or its terminal ligament 
were found by Hilgenreiner® to be as follows in 121 cases: 
Mesentery 47, umbilicus 34, ileum 11, anterior abdominal wall 9, 
posterior abdominal wall 4, pelvis 4, colon, cecum, appendix 
and abdominal wall 8, internal ring, bladder, urachus and 
omentum 4. 
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Point of Origin. Frequency.—Hilgenreiner ® has collected 
62 cases and found that the diverticulum arose between 20 and 
100 centimetres above the ileocecal valve. As to the frequency 
of its occurrence it was found go times in 4848 autopsies, 1.e., 
about 2 per cent. It has been found more often in males than 
in females, in the proportion of 86 to 14. 

Form, Length and Frequency.—The usual form of the diver- 
ticulum is a cylindrical one with a conical tip, which is usually 
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Volvulus of a diverticulum which has been’converted into a retention cyst orenterocystoma 
(Roth’s case). 


free. The diverticulum usually arises from the convex surface 
of the gut, opposite the mesenteric attachment (antimesenteric 
border), but it may be nearer the mesentery. The average length 
given by Leichtenstern?® is from 5 to 10 centimetres, while the 
length found by Huntington?! was from 1.5 to 15 centimetres. 
It usually leaves the gut at a right angle, seldom at an acute 
angle, and it may have a mesentery of varying length. The point 
of origin from the intestine varies from 2 to 3 feet above the 
ileoczecal valve. 





























Inflamed Meckel’s diverticulum adherent to adjacent mesentery by its tip. Two coils of ileum 
were strangulated beneath the diverticulum. 7’, terminal ligament attached to mesentery. 
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MECHANISM OF ILEUS DUE TO MECKEL’S DIVERTICULUM. 


Certain of the anatomical conditions just described and 
some additional ones play an important rdle in determining the 
particular form or method by which ileus results from Meckel’s 
diverticulum. These factors are: 

1. The Size and Contents of the Diverticulum.—The diver- 
ticulum has been found to vary in size from that of a lead 


Fie. 8. 








Stenosis of intestine at insertion of Meckel’s diverticulum causing ileus (Good’s case). 


pencil to that of the gut,—in some instances even larger (adult 
head). It can readily be understood how a large diverticulum 
can compress a loop of gut and produce obstruction, especially 
if the contents are solid when the diverticulum is filled. Such 
an obstruction may be valve-like, depending upon the ability 
of the diverticulum to empty itself, so that there is a history 
of frequent recurrence of the attacks of obstruction. 

2. The Length and Form of the Diverticulum.—These are 
of importance in understanding several of the modes of pro- 
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duction of ileus, e.g., knot formation and volvulus. If the 
diverticulum is free and long the chances of knot formation are 
very great. As will be explained later, the knot is in all proba- 
bility preformed and acts in a passive manner in catching the 
loop of intestine (Fig. 10). As arule, knot formation is only 
possible when the diverticulum is long and slender, with a 
knob-like or ampullar end (Figs. 10 and 11). The distal 
enlargement is the result of stagnation and retention of con- 
tents in a long, free diverticulum, following obstruction to the 
outflow of its contents. 





Tleus due to kinking of gut following traction of an adherent diverticulum (Hansemann’s 
case). 


3. The Point of Insertion of the Diverticulum.—lIf the 
diverticulum arises from some point nearer the mesenteric 
attachment than the middle of the convex border, a full or a 
short fixed diverticulum can readily cause a stenosis of the gut 
by traction (Fig. 8). If it arises (as rarely happens) within 
the layers of the mesentery, a stenosis readily follows repeated 
ulceration with subsequent cicatrization (Fig. 8). 

4. Whether the Diverticulum is Attached or Free.—lf it 
is free, obstruction depends as explained above upon its length, 
form, size and mode of origin from the gut. Intussusception 
is also more likely to occur in a free diverticulum. If the 
diverticulum is attached, obstruction is dependent (a) upon 
the point of attachment; (b) whether the diverticulum and 
its terminal ligament form a ring and whether this ring be 
large or small. 

Every author who has written upon the subject of ileus 
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due to Meckel’s diverticulum has proposed a classification of 
his own of the mechanism. Some have based their classifica- 
tion upon the question of whether the diverticulum is fixed or 
free, 1.e., attached or not attached. Halstead,* for example, in 
his article upon ileus due to Meckel’s diverticulum, divides the 
mechanism into two such large groups as follows: 1. Free 
diverticulum divided into (a) knot formation; (b) kinking 
of the intestine; (c) volvulus of the intestine; (d) stenosis 


Fic. ro. 





Knot formation by_Meckel’s "diverticulum. 


of the intestine; (e) evagination. 2. Adherent diverticulum 
divided into (a) strangulation by band; (b) volvulus beneath 
a band; (c) volvulus of the diverticulum. 

This division although convenient, is not exhaustive enough 
for the reason that the same mode of production of intestinal 
obstruction may occur in both a fixed and free diverticulum. 
Hilgenreiner ® proposed a classification based upon 180 cases 
of Meckel’s ileus which he collected. In the following parallel 
lists I will give the classification of Hilgenreiner® and 
Wilms,’° and in order to assist in understanding the various 
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mechanisms, I have added a number of illustrations from 
Wilms’ book. The numerals after each variety in the Hilgen- 
reiner table represent the number of cases of each group, 1.e., 
the frequency of the various mechanisms in his series of 180 
cases. The grouping which has seemed to the writer to be 
the most logical and exhaustive one is that suggested by Wilms, 
and I have adopted it in this paper as the basis of the discus- 
sion of the various ways in which ileus can be produced by 
Meckel’s diverticulum. 

As Wilms correctly says: “ A clinical classification would 
be far more practical than a pathological one, but it is almost 
impossible to make one based on such a basis.” The grouping 
of Hilgenreiner ® and Wilms §& is as follows: 


HILGENREINER. WILMS. 
OVENS, 66 nk wew hee 'sais 9 1. Evagination ... ST: ae. 
2. Invagination  (intussuscep- 2. Invagination (intussuscep- 

MOND. s vaisiscepcasuawannd 12 tion). 
3. Strangulation and volvulus 3. Volvulus of diverticulum, 
of diverticulum ......... 8 with or without secondary 
volvulus of the gut Figs. 6. 18 
4. Stenosis of the intestine.... 2 4. Stenosis of intestine at 
point of attachment of di- 
WerticwlwM 2... 0.00. Fig. 8 
5. Kinking of intestine ...... 19 5. Broad compression and kink- 
ing of the intestine from 
traction of the fixed and 
free diverticulum ....Fig. 9 
6. Compression of intestine... 5 6. Included under 5 above. 
7 Mot LOCMANON oc ssc0cces II 7. Knot formation ....Figs. 10, 11 
8. Volvulus of the intestine... 11 8. Included under 3 above. 
g. Inflammatory closure ...... 7 g. Included under 4 above. 
10. Strangulation by a fixed di- 10. Strangulation in a narrow 
verticulum ............-. 96 or wide diverticulum ring 
mom: Cs i ei ere Figs. 12, 13,14 
180 11. Kinking of gut across a di- 


verticular cord or in a 
PRE cceskaie sich ne Fig. 15 
12. Combination of volvulus 
and kinking by a divertic- 
ular ring or cord ..Fig. 16 


From the above it will at once be seen that the mechanism 
of ileus due to Meckel’s diverticulum is far from being a 
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simple matter. No single mode of production holds true for 
all cases, and it is only after a careful study of the subject that 
one can have a clear conception of the more complicated forms. 

Evagination of the Open Diverticulum.—The first evidence 
that a diverticulum remains as an open tube adherent to the 
umbilicus shows itself about four to five days after birth (as 
soon as the umbilical cord has sloughed). If the external 
opening is large, faeces escape; if it is quite minute only mucus 
is discharged. If the gut wall pushes itself like a spur into 


Fic. rr. 





Ileus due to coil of intestine distal to insertion of diverticulum slipping into diverticular 
knot (Heiberg’s case). 


the diverticulum (Fig. 5) to an extreme degree, complete 
obstruction occurs and the symptoms of ileus rapidly appear. 
Of the seven cases of this variety collected by Barth, all died. 

If the normal obliterative changes of the diverticulum are 
interfered with it may (a) remain open at the umbilical or 
at the intestinal end or at both, or (b) individual portions 
may persist and develop into cystic or solid tumors of benign 
character. The manner in which such a cystoma of the diver- 
ticulum can produce ileus through compression and traction 
is referred to later (see broad compression of the gut by the 
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diverticulum and kinking of the gut by traction of the diver- 
ticulum). Such an enterocystoma is found lying free within 
the abdominal cavity, remaining attached to the gut only by 
a cord (Fig. 6), the cyst itself often gravitating to the pelvis. 

Intussusception of Meckel’s Diverticulum.—Only twelve 
cases are reported of this mode of production of ileus. There 
are two varieties, (a) invagination of the diverticulum alone, 
or (b) invagination of the diverticulum and gut. Undoubt- 
edly the majority are the result of the effort at expulsion of 


Fic. 12. 





Narrow diverticular ring (Wilms) causing strangulation of gut. The diverticulum is almost 
completely obliterated and the ring is chiefly formed by the vascular cord. 


some foreign body from the diverticulum. The clinical signs 
are like those of ordinary intussusception, viz., a sausage- 
shaped tumor, blood in the stools, vomiting and collapse. 
Volvulus of the Diverticulum and Possible Secondary V ol- 
vulus of the Gut.—As a rule, the diverticulum acts in a passive 
manner in the production of all of the different varieties of 
ileus due to it. A volvulus of the diverticulum is not uncom- 
mon, the causes varying somewhat. In a free diverticulum 
its weight and size play a role, the lighter intestine being able 
to change its position more readily than a heavy free diver- 
ticulum, so that the latter may become rotated upon its axis. 
The same holds true for the fixed diverticulum, the variation 
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in the amount of gas and fluid within it causing a change in 
its position, with resultant torsion at the point of insertion 
into the gut (Fig. 18). The volvulus of the diverticulum may 
only be accompanied by the signs of an acute diverticulitis, 
viz., pain, rigidity, nausea and gradual onset of the signs of 
peritonitrs. As a rule, if recovery ensues without operation, 
adhesions form which encroach upon the lumen of the gut. 
The symptoms of ileus may, however, appear in an acute man- 
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Wide diverticular ring (Wilms). 


ner if the lumen of the gut is closed, through the torsion of the 
diverticulum being transmitted to the adjacent gut (Fig. 18). 

Attention may be called at this portion of the subject to two 
facts in relation to diverticular ileus; first, that an attack of 
diverticulitis as in the case to be reported by the writer (Fig. 
7) may precede and obscure the signs of ileus in the early hours 
of an attack; second, that the condition of the diverticulum 
must always be considered in the diagnosis and operative treat- 
ment of cases of ileus due to Meckel’s diverticulum. We must 
not forget that ileus due to strangulation by this structure is 
different from that due to any other form of band or aperture 
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constriction, because the diverticulum is a portion of the gut 
itself and possesses all of its properties, viz., gangrene, perfor- 
ation, volvulus formation, etc. Gangrene of the diverticulum 
may be found in Meckel’s ileus when (a) the diverticulum 
undergoes rotation; (b) it is compressed by a coil of gut which 
has become strangulated beneath a fixed diverticulum, or 
(c) by a loop of gut suspended across it (Fig. 4), or (d) 
by traction. The sequele of such a necrosis of the diver- 


Fic. 14. 








Strangulation in a narrow diverticular ring (Wilms). The ring was quite large at 
first, but as a result of the slipping of one coil, below and one above the diverticulum, the 
wide ring becomes converted into two narrow ones. 


ticulum are either adhesions, abscess formation or perforation 
with general peritonitis. 

Stenosis of the Intestine.—This is best explained by assum- 
ing that the diminution of the size of the lumen or its com- 
plete obliteration, which usually occurs above the insertion of 
the diverticulum, is the result of repeated injury of the diver- 
ticulum followed by ulceration and cicatrization of the gut in 
the vicinity of the diverticulum. Treves has called attention 
to the manner in which such damage occurs. When a large 
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free diverticulum is full it cannot follow the movements of the 
intestines, so that the latter exert traction upon the point of 
insertion of the diverticulum, leading to abnormal kinking, 
so that the fecal current is slowed, leading gradually to ulcer- 
ation and stenosis (Fig. 8). 

Broad Compression of the Gut by the Diverticulum and 
Kinking of the Gut Due to Traction of the Diverticulum.— 
Cases of broad compression are quite rare, the case of cystoma 
(Fig. 6) described under evagination which compresses the 
intestine belonging to this class. 





_. Ileus due to kinking of the intestine from traction across an adherent diverticulum 
(Wilms). Note how the afferent and efferent loops of the bowels hang across the diverti- 
culum like a shawl carried upon the arm. 


In the second group such cases are included in which kink- 
ing of the gut takes place at the diverticular insertion through 
traction exerted by the diverticulum. Such traction, with its 
resultant kinking, seldom occurs when the diverticulum is free, 
and can only take place under the latter condition when the 
diverticulum is large and full and thus resembles a fixed diver- 
ticulum. Asa rule, kinking due to traction by a diverticulum 
most often occurs when the latter is fixed. Such a case is 
shown in Fig. 9, where the diverticulum was adherent to the 
mesentery. When the gut above the diverticulum becomes 
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acutely filled the gut is easily kinked through traction of the 
adherent diverticulum. 

Knot Formation.-—The three conditions which are essen- 
tial in the production of knot formation by a Meckel’s diver- 
ticulum are (a) that it should be free, 1.e., non-attached; (6) 
that its end be knob-like, 1.e., ampullar (Fig. 10), and (c) 
that the diverticulum must be a long one. The mechanism 
of the process of knot formation is best understood by a study 
of Figs. 10 and 11. Some writers believe that the diver- 
ticulum acts in an active manner like a rope, in whipping itself 
around a loop of gut and ensnaring it. Other writers, and 
these form the majority, think that the knot is preformed, i.e., 
it acts in a passive manner and the bowel slips into it. The 
latter view is held by Leichtenstern and Wilms. At first only 
a small portion of the gut is caught, but as the result of peri- 
staltic action more of the intestine enters, and this does not 
cease until the more fixed portion close to the caecum checks 
any further entry. There are but few genuine cases of true 
knot formation on record. Figure 11 shows a typical case of 
it reported by Regnault. Two cases of double knot formation 
have been recorded. The clinical features of knot formation 
are the rapid onset of ileus symptoms with fixed pain in the 
right lower quadrant. 

Strangulation in a Diverticular Ring or by a Diverticular 
Band.—There are two types of fixed Meckel’s diverticula. 
The first form is where the diverticulum passes across the 
peritoneal cavity as a cord, being composed partly of tissue 
resembling that of the intestine and partly of tissue which 
shows no traces of it, viz., connective tissue. This form is 
shown in Fig. 12 and the various points of attachment, e.g., 
umbilicus, mesentery, etc., have been previously mentioned. In 
the second form the diverticulum with its accompanying om- 
phalomesenteric vessels forms a ring. (Figs. 2 and 20.) 
In this second group the diverticulum may be either fixed or 
free and the ring itself may be large or small (Figs. 4 and 13). 

Strangulation in a Narrow or Wide Ring.—lf an opening 
exists in the diverticular ring, even though it is quite small, 
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a coil of intestine may slip through it,—in fact, a large, i.e. 
wide, ring is less apt to catch a coil of gut than a narrow one 
(Fig. 12). 

In the case of a wide ring, the vessel cord and diverticulum 
become twisted in such a manner that a second or smaller ring 
is formed, though which strangulation occurs as shown in 
Fig. 4. This does not occur nearly as often as when the 
diverticulum and its vessel cord form a figure of eight. 

Ileus Due to a Coil of Gut Being Kinked Across a Diver- 
ticular Cord or in a Diverticular Ring.—In this form of 
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Ileus due (a) to kinking (the result of traction from a coil riding astride an adherent diverti- 
culum) and () to volvulus of the obstructed loop (Wilms). 


Meckel’s ileus the coils of intestine hang across the diverticular 
band like a shawl laid across an arm (Fig.g). After obstruc- 
tion takes place, more and more gut is pulled across until the 
czecum is reached. 

Combination of Volvulus and Kinking by a Diverticular 
Ring or Cord.—In the case shown in Fig. 18 there may be a 
combination of volvulus of the diverticulum plus strangulation 
due to kinking of the coils which have fallen across the band. 
The obstruction may be only temporary, and many of these 
cases give a history of recurrent colics accompanied by vomit- 
ing and distention, all of which rapidly disappear until a new 
attack occurs. The intestine itself may also be twisted as it 
hangs across such a diverticular band. In some of these cases 
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peritonitis sets in early, due to gangrene of the diverticulum, 
as explained previously. The same form of ileus can exist in 
diverticular rings as in bands due to an adherent diverticulum. 

In the case shown in Fig. 13 the ring had a large lumen. 
It was too wide to hold the loop of gut, but the latter may 
fall across the ring, becoming kinked, as in Fig. 15. Under 
these circumstances torsion may occur at the base of the diver- 
ticulum, with resultant necrosis or chronic inflammatory pro- 
cesses (the latter leading to stenosis of the gut). A terminal 
ligament alone may act like a diverticulum in causing kinking 
or strangulation. 

If the gut is tightly caught beneath a band, as in the 
author’s case (Fig. 20), the gut wall necrosis occurs far more 
slowly than does that of the diverticulum. 

The writer’s case belonged to the last named group, viz., 
strangulation beneath a narrow ring. The diverticulum itself 
showed quite advanced inflammatory changes, as will be seen 
from the drawing (Fig. 7), made very shortly after opera- 
tion. The tip of the diverticulum was attached through 
its terminal ligament to the mesentery, and beneath this ring 
two coils of ileum had become strangulated. The history of 
the case is as follows: 


Sophie B., aged 22, married. Had always enjoyed good 
health until three months prior to the onset of the present illness. 
At that time she had an attack of “crampy” pain in the centre 
of the abdomen, with vomiting. The pain and discomfort lasted 
three hours, but disappeared without any other symptoms develop- 
ing. She had remained well until 27 hours before admission, 
when she began to have another attack of pain in the umbilical 
region. Six hours later she had an attack of vomiting which 
lasted ten minutes. There was no chill. The pain was distinctly 
localized at the umbilicus. 

Upon admission to my service in the Michael Reese Hos- 
pital on May 27, 1909, examination revealed the following: The 
patient lay in bed with her knees drawn up. There were moder- 
ate abdominal distention and marked rigidity of both recti mus- 
cles, especially upon the right side. 
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A frequent form of Meckel’s diverticulum with fibrous cord (terminal ligament) which 
usually contains the omphalomesenteric vessels (Wilms). 














ILEUS—MECKEL’S DIVERTICULUM. 1295 


Exquisite tenderness was present over the right lower ab- 
dominal quadrant, and upon moderate pressure the patient com- 
plained of pain in the umbilicus. The temperature (rectal) was 
101; pulse 96. Bimanual vaginal examination was negative. 
Leucocyte count 19,200. On account of the well-localized rigid- 


Fic. 18. 





Gangrene of diverticulum due to volvulus of diverticulum (VD) accompanied by volvulus 
of adjacent (VJ) intestine (Elliott’s case). 

ity, tenderness, pain and vomiting, the diagnosis of acute appen- 
dicitis was made and operation advised but not consented to until 
the following morning. An examination of the abdomen just 
before operation showed a considerable increase of the distention 
and more diffuse rigidity. 

It was thought that in all probability a perforation had taken 
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place with resulting general peritonitis. She had vomited for 
18 hours prior to admission but did not vomit during her stay 
in the hospital prior to operation. Efforts to secure a bowel 
movement during her brief stay in the hospital (12 hours before 
operation) had been unsuccessful. Her temperature just before 
operation was 100 degrees; pulse 99. 

Upon opening the peritoneal cavity, through a right rectus 
incision, a considerable quantity of clear serous fluid escaped. 

The appendix was brought into the wound and found perfectly 
normal, with the exception of moderate injection of the vessels 
of the serosa. Upon retracting the edges of the incision, a num- 
ber of coils of small intestine presented which were seen to be 
greatly distended, their serosa somewhat roughened and vessels 
markedly injected. From these appearances and the normal con- 
dition of the appendix, a search was made for the source of the 
supposed peritonitis. 

Upon further examination of the presenting coils of small 
intestine, a number were found completely collapsed, so that it 
became evident that an obstruction must be present and that 
our previous diagnosis of beginning peritonitis was erroneous. 
The ileum was carefully inspected, beginning at the ileocecal 
valve, and the cause of the ileus found to be an intensely con- 
gested, bluish-red Meckel’s diverticulum (Figs. 7 and 20) sit- 
uated about 60 cm. (24 inches) above the ileoczcal junction. 
This diverticulum was 8 cm. (3% inches) long and about 2 cm. 
wide at its base, tapering gradually toward its tip which was held 
firmly to the mesentery by a short terminal ligament. Several 
loops of ileum were strangulated beneath this ring, the portions 
distal to the constricting diverticulum being greatly distended 
and those upon the other side being collapsed (Fig. 20). The 
short terminal ligament was ligated and the coils of intestine 
released. The terminal ligament was divided between two liga- 
tures and the strangulated loops released. Examination of the 
latter showed a distinct constriction ring which was of a grayish 
color, but evidently not deep enough to give rise to any danger 
of perforation, so that resection of the strangulated loops was 
deemed unnecessary. The diverticulum (Fig. 7) arose from 
the antimesenteric border of the gut and the ileum at the point 
of insertion was narrower than the portion above and below it. 
An incision was made around the base of the diverticulum and 
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the latter removed after ligation close to the base. The edges 
of the ileum were united by a double row of Lembert sutures. 
The serosa and mucosa of the diverticulum showed intense con- 
gestion, but unfortunately the specimen was placed in strong 
formalin solution soon after removal, so that it was impossible 
to make any satisfactory sections for microscopical study. The 
patient made an uneventful recovery and left the hospital two 
weeks after operation. 


Fic. 19. 





Separate free diverticulum and adherent vascular cord (Wilms). The vascular cord 
which is made up of the omphalomesenteric vessels runs separately from the diverticulum, 
—_ ” mesentery to the umbilicus, being attached to the umbilicus while the diverticulum 
itself is free. 


Résumé of a Case—Young woman of 25, with a history of 
an attack of umbilical pain and vomiting three months prior to 
present illness. Sudden recurrence of pain in umbilical region, 
with signs of acute inflammatory nature (rigidity, tenderness, 
etc.) in the right lower quadrant of abdomen. Vomiting for first 
12 hours of present attack, not present after that. Diagnosis be- 
fore operation, acute appendicitis, with probable incipient general 
peritonitis. Operation revealed strangulation of two coils of 
lower ileum by inflamed Meckel’s diverticulum adherent to mesen- 
tery. Ligation of terminal ligament, removal of diverticulum. 
Recovery. 
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The previous history, examination upon admission, and the 
operative findings show clearly that the attack three months 
previously was in all probability similar to the present one, but 
less complete and only transitory. The signs of intestinal ob- 
struction were obscured by those of the diverticulitis, so that the 
diagnosis of appendicitis seemed a plausible one. The mechanism 
of the obstruction was of the type described as strangulation 
under an adherent diverticulum or by a diverticular cord 
(Fig. 12). 


Symptoms and Diagnosis of Meckel’s Ileus——Unless one 
can obtain a history of an umbilical fistula which existed dur- 
ing infancy, but has healed, or an open diverticulum is still 
present, it is impossible to make a diagnosis of a Meckel’s 
diverticulum being the specific cause of the ileus in a given 
case. 

In every other respect than the two just mentioned (healed 
umbilical fistula or open diverticulum) there are no signs 
which stamp this form of ileus from that due to any other 
cause. 

As a rule, the onset of the symptoms of obstruction is 
sudden, but in a number of cases there is, as in my own, the 
history of one or more previous attacks of ileus. As to age 
and sex, we have a little help in the fact that diverticular ileus 
occurs more frequently in men than in women, and most often 
during the first three decades. 

In 138 cases Hilgenreiner found this cause of ileus in 113 
men and 25 women, 1.e., 82 to 18. In 137 cases he found that 
more than two-thirds occurred in the first three decades, and 
of these the majority were between 15 and 25. It is quite 
rare above the age of 40. 

In a number of cases the fact that the pains were referred 
to the umbilicus was thought to be of value in determining the 
cause of the ileus. But these umbilical pains are so constantly 
present in appendicitis that many cases like the writer’s are 
erroneously diagnosed as appendicitis. In the section upon the 
mechanism of this form of ileus attention was called to the 
fact that the condition of the diverticulum itself must be taken 
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Strangulation of two coils of ileum beneath an attached Meckel’s diverticulum. T, ter- 
minal ligament attached to mesentery. C, collapsed coils of ileum (semidiagrammatic). 
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into consideration in every case of ileus due to this cause. The 
diverticulitis so often accompanying these cases will cause the 
same symptoms, viz., localized pain, rigidity, tenderness, leuco- 
cytosis, fever, etc., as a genuine appendicitis and thus obscure 
the clinical picture until the symptoms of ileus—whether of the 
obturation or strangulation type—become more prominent and 
finally predominate. 

The signs of intestinal obstruction do not differ from those 
which are due to other causes than Meckel’s diverticulum. 
In some the course is somewhat protracted, varying with 
the degree of obstruction. In other cases the course is 
of the fulminating type, the vomiting, abdominal distention, 
obstipation, etc., following each other very rapidly. If a 
stenosis of the gut due to a stricture be the cause of the ob- 
struction, the symptoms are very slow in their onset, the re- 
peated colics, occasional vomiting, visible peristalsis and 
obstinate constipation differing but little from the clinical 
picture as seen in other cases of enterostenosis of the more 
chronic type. When the abdomen has been opened the diag- 
nosis becomes a much simpler problem, as a rule. There are, 
however, cases in which repeated attacks have given rise to 
such dense adhesions that it is difficult at first to determine 
the cause of the obstruction. 

The surgeon should be thoroughly familiar with the 
various modes of obstruction caused by Meckel’s diverticulum 
in order to properly correct the condition underlying the ileus. 

Treatment.—Ileus due to Meckel’s diverticulum is equally 
as clear an indication for operation as that due to any other 
cause, e.g., volvulus, strangulation by a band or aperture, in- 
tussusception, etc. The operative technic differs in only a few 
minor detai!s from that employed in the treatment of other 
forms of intestinal obstruction, and in this connection I can- 
not too strongly emphasize the importance of early operation 
and of an accurate knowledge of the various modes of produc- 
tion of ileus due to Meckel’s diverticulum. 

The best incision for all varieties of ileus is one in the 
median line below the umbilicus. Undoubtedly many cases 
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are operated upon, as in the writer’s case, for a supposed 
appendicitis through a right rectus incision, and this may be a 
fortunate error. 

If one suspects a Meckel’s diverticulum before the opera- 
tion as the cause of the ileus, the right rectus incision is a very 
convenient one, since it permits a rapid survey to be made of 
the lower ileum. No hard and fast rules can be laid down as 
to the operative technic in cases of ileus in general, and of this 
variety in particular. Much depends upon the length of time 
which has elapsed since the obstruction was complete. The 
amount of distention of the coils of intestine, the condition of 
the strangulated or obturated coil or coils in regard to gan- 
grene, etc., and, finally, the general condition of the patient, 
are all additional factors which influence the methods to be 
employed. 

In general, it may be said of this as of the other forms of 
ileus, that the more conservative the procedure if the patient’s 
condition is bad, and the more rapidly the operation is per- 
formed, the better will be the result. 

A certain routine is necessary after opening the abdomen. 
In cases of ileus of the variety described in this paper the 
lower ileum is usually found collapsed, so that search should 
be begun for such empty coils at the ileoczcal valve and the 
gut passed rapidly through the fingers until the point of ob- 
struction is reached. As few coils of intestine as possible 
should be brought out of the abdominal incision. It would 
seem to be superfluous to mention this, were it not for the fact 
that operators are apt to underestimate the amount of shock 
resulting from prolonged exposure and handling of coils of 
intestines, even when covered with hot towels. A minimum 
degree of eventration is easily attained if coils are returned 
into the peritoneal cavity as soon as they have been inspected. 
As soon as the cause of the obstruction has been found in the 
form of a diverticulum or a vascular cord, the attachments to 
the mesentery (Fig. 20) or to some other structure, e.g. 
umbilicus, etc., should be severed between double ligatures. 
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If the diverticulum is free this step is of course unnecessary. 
After ligating the terminal ligament in an attached diver- 
ticulum, the latter is removed by making an incision around 
its base close to the junction with the ileum through the serous 
coat, as was done in the writer’s case, and ligating it without 
permitting bowel contents to escape. The opening in the ileum 
is now closed either by a purse-string suture of silk, reinforced 
by a row of Lembert sutures, or—as some prefer—a double 
row of Lembert sutures. 

The treatment of the complicated forms and sequele of a 
Meckel’s ileus does not differ from that incident to any other 
cause of ileus. If the coil of intestine is gangrenous as the 
result of the circular constriction within a diverticular ring 
(Fig. 20), resection is indicated, if the condition of the patient 
warrants such a step. 

If, however, the coils of intestine are distended and the 
general condition is not good, an enterostomy is the safest 
procedure. This temporary fistula can be readily closed or 
the gut at this point resected when the patient has recovered 
from the immediate effects of the toxzemia due to the ileus. 
The method of resection is largely a matter of choice, but the 
writer prefers the suture method rather than the use of any 
device. 

What has just been said of Meckel’s ileus due to strangu- 
lation within a ring, knot, etc., holds equally true for those 
forms of obstruction due to occlusion of the gut without stran- 
gulation. In other words, after a ring or terminal ligament 
or vascular cord have been severed, or a volvulus untwisted, 
the question of resection, enterostomy, etc., depends again upon 
the condition of the gut and of the patient. 

The general tendency of the majority of surgeons at the 
present time is toward an enterostomy in all cases of ileus 
if the patient’s condition is not such as to permit of more radi- 
cal measures. In regard to the results of operation in ileus 
due to Meckel’s diverticulum, statistics even of a large num- 
ber of cases are of little value, since much depends upon the 
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day of the obstruction and the variety of ileus (obturation 
or strangulation) as well as upon the judgment of the operator. 
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DIFFUSE PERITONITIS.* 


BY JOHN B. DEAVER, M.D., LL.D., 
OF PHILADELPHIA, 


Surgeon-in-ChiefZto the German Hospital. 


Ir is with a sense of satisfaction that we can approach 
the subject of Diffuse Peritonitis. While it is still one of the 
conditions much dreaded by the surgeon, recent great strides 
in its treatment founded upon the firm basis of clinical ex- 
perience and pathological investigation give ample grounds 
for the hope that in time in may become a disease in which 
our prognosis can be almost always favorable. 

The pathology and course of peritonitis is that of in- 
flammation as modified by the special anatomical and physi- 
ological characteristics of the abdominal cavity and its organs. 
It is only upon the basis of a thorough understanding of these 
characteristics that we can found any rational mode of therapy. 

The peritoneum forms a serous sac of very irregular shape 
and of an area approximately as great as that of the skin. 
It is a closed organ,—that is to say, the stomata or stigmata 
described by the older writers have been found to be artefacts 
or evidences of the peculiar staining qualities of the mem- 
brane. In the diaphragmatic zone, however, an extraordi- 
narily close relation exists between the peritoneum and the 
lymph current through the medium of lymphatic arches, which 
approach the peritoneal cavity so closely that only the most 
delicate membrane intervenes, and this mechanism is re- 
garded as a special device for the absorption of foreign par- 
ticles from the peritoneum into the lymphatics. Such an 
absorption, and a very rapid one, has been experimentally 
demonstrated. 


* Read before the Ontario Medical Assoc., Toronto, Canada, June 1, 
1909. 
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But far more important from our standpoint, than either 
the extent or minute structure of the peritoneum, is its re- 
markable power of absorption. It is quite immaterial for our 
purposes to decide whether this be primarily through the 
vascular system or by means of the lymphatics. It is this 
avsorptive power or action of the peritoneum which renders 
infection of that membrane so dangerous to the organism as 
a whole. Moreover, foreign bodies—and especially bacteria 
—are taken up in great quantities by the peritoneum in an 
incredibly short time. 

The absorptive power of the peritoneum is not uniform 
throughout. It has been demonstrated that the diaphragmatic 
area absorbs most rapidly and the omental area stands next 
in this respect. The parietal and visceral areas play an en- 
tirely secondary role in absorption. The pelvic zone is the 
least absorptive of all, thus accounting for the comparative 
ease with which infections in this area, as those arising from 
the tubes and ovaries in the female, are withstood. 

Murphy in his recent article on peritonitis has called par- 
ticular attention to the influence of the mechanical action of 
the diaphragm in promoting absorption through the peri- 
toneal surface covering it, and has compared the suction ex- 
cited by the opening and closing of its lymphatics to the action 
of a pump. Such a supposition would help us to explain the 
very great absorptive power in this region. 

The whole clinical picture and course of acute peritoneal 
infection or acute peritonitis depends upon this absorptive 
power of the peritoneum. It is impossible to conceive of 
any lesion in which the discrepancy between the constitutional 
symptoms and the immediate damage locally is greater. 

For practical purposes we may say that peritonitis is always 
caused by bacteria. Simple mechanical peritonitis is largely 
of academic interest, while the existence of a special form of 
aseptic chemical peritonitis, aside from that caused by ex- 
perimental introduction of irritant solutions or the rare 
escape of sterile physiological fluids into the abdominal cavity, 
is no longer considered as playing any part. 
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The ideas of Tavel and Lanz, that the peritoneum is 
free of micro-organisms because the fluid gives no culture, 
have been reversed by the finding on the surface of the bowel 
or omentum numerous bacteria in cases where cultural exam- 
ination of free fluid in the abdominal cavity showed nothing, 
and which were therefore formerly regarded as cases of 
aseptic or chemical peritonitis. 

Even that form of mild reactive inflammation seen about 
extravasations of blood has been shown by Dudgeon and 
Sargent to be due to an infective process set up by the 
staphylococcus albus. These observations we have been able 
to confirm in the laboratory of the German Hospital of 
Philadelphia, though we have not found the staphylococcus 
with such regularity as have these observers. Thus it is 
seen that even those cases which were previously considered 
as undoubted instances of chemical peritonitis must often 
be placed in the infective group. 

Infecting micro-organisms gain entrance into the abdom- 
inal cavity in the following ways: (1) From infection arising 
within the peritoneal cavity. (2) By direct extension of 
infection through the parietes. Examples of this method are 
peritonitis by extension through the diaphragm from an 
empyema or lung abscess, or from suppuration of the internal 
abdominal ring due to ascending infection from the epididymis, 
or by extension of puerperal infection through the walls of the 
female pelvic organs. (3) By way of the blood stream. (4) 
Through a penetrating wound of the abdominal walls. 

The mechanism of the first two methods is comparatively 
simple and examples are relatively infrequent. 

Hematogenous infections also come but rarely to our 
clinical notice and their mechanism is not as well understood. 
Peiser has recently concluded, as a result of experimental 
work, that bacteria circulating in the blood do not enter the 
serous membranes so long as these are uninjured; but be 
the membranes ever so slightly irritated or inflamed, the cir- 
culating organisms very quickly gain a foothold. It depends 
on the virulence of the organisms and the individual resist- 








1306 JOHN B. DEAVER. 


ance what results come from the bacterial invasion. He found 
that the presence of even such mild fluids as normal salt 
solution or sterile bouillon in the abdominal cavity was sufh- 
cient to excite an invasion by bacteria subsequently injected 
into a vein. 

Occasionally we encounter clinical instances of peritonitis 
in which we can find no intra-abdominal lesion or portal of 
entry, and we are forced to conclude that the infection was 
hematogenous in origin. In the cases of primary pneumococ- 
cus peritonitis which have multiplied so rapidly of late, the 
causal organism certainly gained entrance in many instances 
through the blood from a distant pneumococcus infection 
such as pneumonia, otitis media, etc. 

From a practical standpoint, however, this avenue of in- 
fection fades into insignificance when compared with 
(fourthly) peritonitis derived by direct infection from dis- 
eased intra-abdominal organs. The appendix, the pyloric 
region, the internal genitalia of the female and the gall- 
bladder are responsible for over 95 per cent. of all cases of 
peritonitis, and it is the knowledge of this fact which more 
than anything else gives us a substantial basis for diagnosis 
and treatment. 

The bacteria which can excite a peritonitis are numerous, 
but ordinarily we find certain organisms recurring with great 
regularity. The colon bacillus is by far the most common, 
though its ability to overgrow other organisms in culture 
media doubtless gives it a statistical importance beyond its 
deserts. A smear from the pus will often reveal the presence 
of a mixed infection even where it is impossible to isolate 
by culture any organism except the colon bacillus. Pfeiffer, 
working in the laboratories of the German Hospital, by cul- 
turing the surface of actively inflamed appendices in an early 
stage has found a considerable percentage showing the pyo- 
genic cocci, albus, citreus and aureus. Later, through the 
portal of entry thus made, the ubiquitous colon bacillus makes 
its appearance and often assumes a leading part. 

Dudgeon and Sargent ascribe a special importance to the 
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staphylococcus albus, having found it the first to appear and 
the last to disappear in peritonitis. They found it in the 
early stages of diffuse peritonitis and in the region about 
the advancing edge of more severe infections. They re- 
covered it from the clot in practically all cases of intra- 
abdominal hemorrhage and from the surface of the bowel 
in many cases of intestinal obstruction. From the findings 
combined with the results of experimental work they assert 
that the staphylococcus albus is practically nonpathogenic 
under these conditions, and, indeed, exercises a protective 
function by inducing a mild antecedent inflammation of the 
peritoneum which better enables it to withstand the attack 
of subsequently arriving organisms of higher virulence. We 
have been unable to find the white coccus with such regu- 
larity, but our observations are as yet too few to be con- 
clusive. 

Murphy names the organisms of most importance in ac- 
cordance with their order as follows: The colon bacillus, 
the streptococcus, the pneumococcus, the bacillus pyocyaneus, 
the typhoid bacillus, the gonococcus and the staphylococcus 
pyogenes aureus. 

The streptococcus is relatively more important in women 
than in men on account of the frequency of the streptococcic 
infections of the pelvic organs. Thus McDonald found it 
18 times in 41 cases of diffuse peritonitis in females. The 
peculiar difficulty of isolating this organism from mixed 
cultures undoubtedly fails to give it due credit for its fre- 
quency. Pfeiffer has repeatedly seen undoubted streptococci 
in stained smears from peritoneal exudate, though painstak- 
ing search failed to reveal them in culture. When in pure 
culture or in puerperal infections the streptococcus is par- 
ticularly fatal. 

Pneumococcic peritonitis is more common in children and 
in females than in males. It has a marked tendency to become 
encapsulated. Pneumococcic peritonitis following perforation 
of viscera is more common when the rupture occurs in the 
stomach or duodenum than in the lower part of the intestinal 
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tract, perhaps on account of the frequent presence of the 
pneumococcus in the sputum which has been swallowed. 

The exudate in this form is quite characteristic, being 
odorless, of a yellowish green color, rather gummy in con- 
sistency, at first turbid and with a limited number of flaky 
coagula in it, later becoming thicker and more characteristi- 
cally purulent. 

The anerobic bacteria, for which much was claimed by 
French observers, have not been accorded much pathogenicity 
by more recent workers. 

We must ever bear in mind that the bacteriology of peri- 
tonitis itself is often very different from the bacteriology of 
the process to which it owes its origin, and in this respect 
we are in much the same position as the clinician not so many 
years ago when his ideas of living pathology were being drawn 
from post-mortem findings. 

The first means of defence of the peritoneum against in- 
fective agents within is absorption. I have pointed out that 
a mechanism does exist for the absorption of inert particles 
or bacteria, and the extraordinary rapidity with which this 
takes place is well shown by the experiments of Buxton and 
Torrey and verified by many others. They found that typhoid 
bacilli or particles of lampblack injected into the peritoneal 
cavity of a rabbit passed through the diaphragmatic lym- 
phatics into the mediastinal lymph-nodes and thence into the 
thoracic duct and blood stream in five to fifteen minutes after 
infection. The omentum also aids materially in the process. 
The inert particles or bacteria are rapidly entangled upon 
its surface by a fine fibrinous deposit and at once taken up 
by phagocytic cells which, then, either digests them im situ 
or carries them into the deeper tissues. 

Thus, insoluble particles are absorbed either in a free 
state or after they have been englobed by phagocytes. They 
are taken up exclusively by the lymphatics, while soluble 
substances pass into the blood directly as well as into the 
lymph vessels. 

But failing absorption, the peritoneum can still wage a 
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valiant battle within. Injurious agents quickly set up an out- 
pouring of serum which contains antibacterial, antitoxic and 
opsonic bodies and phagocytic cells. Buxton and Torrey 
found that typhoid bacilli injected into the peritoneal cavity 
of a rabbit, provided that the dose was not too large, were 
rapidly destroyed. The immune substances of the serum at 
once poisoned the bacteria, so to speak, causing death and 
granular disintegration. This effect often occurred so rapidly 
as to receive from the experimenters the name of explosive 
destruction. This was not always an unmixed blessing since 
the rapid liberation of endotoxins was sometimes sufficient to 
cause fulminating toxemia and death of the animal. If, 
however, this primary toxemia was not overpowering, the 
impending danger of implantation of infection upon the peri- 
toneum was averted. These experimenters point out that the 
so-called shock which carries off many patients in the early 
hours after operation may be due to this explosive destruc- 
tion of disseminated bacteria and the liberation of their toxic 
products in overwhelming dose into the circulation. This is 
a strong argument against the dissemination of infective 
material by operative or other means, and renders the practice 
of flushing out the abdominal cavity of very doubtful 
propriety. 

In addition to the serous exudate, there is very rapidly 
deposited upon the peritoneum, under the influence of irri- 
tants, a very fine and at first invisible film of fibrin. This 
serves to ensnare the bacteria and render them susceptible 
to the action of phagocytes, which takes place much more 
satisfactorily when the phagocytic cells are allowed to move 
over a surface than when they float in fluid. The cells chiefly 
concerned in engulfing the particles are the macrophages, or 
cells of the peritoneal fluid, though it is found that in order 
to dispose effectively of the bacteria there must be in a short 
time a considerable response of the microphage cells from 
the blood. 

Even in case a porfion of the peritoneum is irrecoverably 
damaged, Nature frequently comes to the rescue by throwing 
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about that area such a wall of protective exudate, at first 
fibrinous and later organized, that the general cavity is 
protected. 

To what extent one can trust this spontaneous exclusion 
of dangerous areas has caused some of the most animated 
controversies in abdominal surgery, and to this point I shall 
return in the consideration of treatment. 

Other things being equal, infections beginning from the 
margins of the peritoneal cavity are less dangerous than those 
beginning centrally, because of the greater dangers of diffu- 
sion of sepsis in the latter case. Also those which arise in 
the upper zone are more serious than those arising lower, 
on account of more rapid diffusion and greater activity of 
absorption in the diaphragmatic area. 

The type of organism and the individual resistance are 
important with regard to the outcome but are fortuitous 
factors which can be but little influenced at the present time 
by the efforts of the physician. Probably we shall hereafter 
learn to employ specific serotherapy to second our other 
efforts, and already we have cases in which such treatment 
has seemed productive of good results. 

The rapidity with which infectious material is let loose 
within the cavity and its amount are of great importance. 
This is the same as the question of dosage which is so im- 
portant in experimental work. A slow escape of organisms 
gives time for complete absorption or for defensive adhesions. 
Such a condition we often find about a chronically diseased 
appendix, gall-bladder or Fallopian tube, or about slowly 
advancing ulceration of the stomach, or, less frequently, of 
the ileum in typhoid fever. A more rapid escape may give 
rise to a local peritonitis which has in its smaller sphere all 
the pathological features of general peritonitis, differing only 
in extent, the infection being overpowered before generaliza- 
tion. This may terminate in the production of adhesions or 
may leave a residual abscess such as we find in certain cases 
of appendicitic or subacute perforation of the stomach. 

Foreign material, such as food, fecal matter, bile, pan- 
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creatic juice, urine or cyst contents in the various disruptive 
accidents within the abdominal cavity, or extraneous sub- 
stances introduced into the abdomen through its external 
wall greatly increase the chance of the bacteria obtaining a 
foothold. 

It is certain that any procedure which favors the spread 
or diffusion of infection from the point of entrance is highly 
inexpedient and, per contra, whatever hinders diffusion and 
assists in localization is desirable. Our aim is therefore to 
minimize diffusion. This is the foundation stone of rational 
preliminary or palliative treatment, and our postoperative 
methods must be consistent with it. 

Intraperitoneal diffusion results from the operation of dis- 
coverable factors, many of which may be greatly influenced 
by appropriate measures. It is true that we are able to in- 
fluence but slightly the tendency to diffusion by capillarity 
or by virtue of the increase of fluid and the motility of 
organisms, as well as the spread of infection which takes 
place by way of the subperitoneal lymphatics; these are con- 
stant disadvantages under which we labor but fortunately are 
not the chief ways by which diffusion is increased. 

The experimental work of Meisel and Yates has per- 
mitted a definite formulation of some of the principles, the 
operation of which we recognize clinically. 

Both Meisel and Yates observed increased diffusion as 
the result of general bodily activity and diaphragmatic move- 
ment, and they both found that the influence of posture and 
of gravity in draining noxious fluids to the lower and less 
dangerous portions of the cavity was most marked when 
general bodily respiratory and peristaltic movements were 
diminished to a considerable extent. It is obvious then that 
rational treatment must be directed toward the inhibition of 
those physical and physiological activities which aid in dif- 
fusion and toward the removal of any source of continued 
infection. We utilize this knowledge in a practical way 
when by drainage and posture we encourage the gravitation 
of infected peritoneal fluids to the lower and less dangerous 
portions of the peritoneal cavity. 

44 
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The recognition of peritonitis itself is usually not difficult. 
The determination of its origin often gives great difficulty. 
The previous history is most important, since a knowledge of 
the prior existence of disease of an intra-abdominal organ 
frequently directs our search for the source or confirms our 
ideas derived from the present attack and the examination. 
Thus, a history of antecedent gastric disturbance is of great 
aid in the diagnosis of perforating gastric or duodenal ulcer, 
and in its absence the case is almost invariably diagnosticated 
as perforative appendicitis. Dr. William E. Hughes suc- 
ceeded in recognizing an early case of perforated duodenal 
ulcer, which he referred to me, by the aid of a previously 
undescribed sign in this condition, viz., the demonstration of 
the presence of both gas and fluid in the abdominal cavity 
by means of the metallic tinkling obtained by tapping two 
coins together over the air space in much the same manner 
as is done in pneumothorax. The patient was operated upon 
fourteen hours after perforation and made an uneventful 
recovery. 

In women a history indicative of uterine or tubal infection 
is significant, and the importance of a history of typhoid, 
dysentery, or trauma is too obvious to require more than 
mention. 

However, so great is the preponderance of cases due to 
disease of the appendix, the gall-bladder, the pyloric region, 
or the internal genitalia, that in the vast majority of instances 
we are able to make a diagnosis, with considerable certainty, 
from the consideration of a single attack together with the 
physical examination. 

The recognition of the existence of peritonitis is, as I 
have said, in the majority of cases relatively easy. It is 
ushered in by pain, usually general, but tending at some time 
to point by location to the seat of the infecting process. Thus 
in gastric, duodenal or cholecystic disease the pain is apt to 
be high up in the abdomen or in the back, while in pelvic 
or appendiceal disease the pain is usually felt in the pelvis 
or lower abdomen, although with a long appendix inflamed 
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at the tip the pain may be greatest wherever the tip happens to 
lie. With fulminating peritonitis, the general involvement 
of the peritoneum may be established before the period of 
general pain subsides, thus increasing the difficulty of the 
diagnosis. This is quite often the case in perforations of 
the stomach, duodenum or gall-bladder. 

Immediately following the onset of pain there is prac- 
tically always nausea and usually vomiting. 

Reflex rigidity of the abdominal muscles, with tenderness 
upon pressure, which is generally greatest over the source of 
the infection, are early and constant signs. 

Pain, vomiting, and rigidity form the diagnostic triad. 
There are however other signs of considerable importance. 
The facies, the posture, the pulse, the increasing distention, 
the regurgitation and vomiting of the later stages: all the 
clinical manifestations have been acutely observed from the 
time of Hippocrates, and we can scarcely hope to add to the 
many lucid and vigorous pictures which have been drawn. 

It is well known how greatly this picture may be distorted 
in the presence of typhoid fever. The benumbed sensorium 
and disturbed metabolism do not respond in the same way as 
does the healthy individual. We are usually made aware 
of the occurrence of some intra-abdominal catastrophe, but 
we must not expect typical symptoms. It is often announced 
by sudden, sharp abdominal pain, but often there is no more 
than abdominal distress, and the pain, when sharp soon mod- 
erates and may completely disappear. Thus the first member 
of our diagnostic triad is weakened. 

Nausea and vomiting are more often absent than present. 
The second member of the triad forsakes us. 

Rigidity is often slight or entirely masked by the presence 
of the tympanites. Thus our third mainstay is taken away. 

Our chief reliance however must be pain or distress. With- 
out it we shall hardly recognize a case of perforation in time 
to be of service. If with this we now observe a marked 
change in the patient’s condition; a rising pulse and respira- 
tory rate with a fluctuation of temperature up or down, with 
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any abdominal tenderness and change of tension of its wall, 
exploration should not be deferred. The leucocyte count is 
of little value, if any, in the initial diagnosis, and to wait 
for movable dulness in the flanks and obliteration of liver 
dulness is to lose the patient. 

Mr. Moynihan, in his address on Inaugural Symptoms 
(British Medical Journal, Nov., 1908) has called attention 
to the fact that in the early stages of perforative peritonitis 
collapse and the rapid pulse are absent. He has also shown 
the value of noting the rigidity of the abdominal muscles and 
especially of the diaphragm, as shown in short, “ catchy ” 
respiratory movements. 

In other forms of peritonitis the value of the leucocyte 
count and especially of the differential estimation has received 
considerable attention of late. Taken in conjunction with 
the clinical aspects, as indeed all laboratory results must be, 
they are of distinct service. I have learned that a low leuco- 
cyte count in the presence of a manifestly severe peritoneal 
infection is of gloomy prognosis. Such a state of affairs 
might occasionally induce me to defer operation until a rising 
count and general improvement should denote increased 
resistance. 

Provided there is a high leucocyte count, I do not regard 
a high polymorphonuclear percentage with the alarm mani- 
fested by some. But if this is added to an already low count 
it should increase one’s apprehension. 

Conditions to be differentiated are intestinal obstruction, 
acute pancreatitis, ruptured ectopic pregnancy, pneumonia and 
diaphragmatic pleurisy, acute gastro-enteritis, Dietl’s crises, 
mesenteric thrombosis and the visceral crises of tabes, pur- 
pura, and the erythema group of skin diseases so well por- 
trayed by Osler. It is scarcely possible for me here to give 
a practical discussion of the differential points to be con- 
sidered in distinguishing these diseases. Their symptomatol- 
ogy is readily accessible and the chief point is to bear them 
in mind. I wish to emphasize one fact which has been pointed 
out by Bloodgood and is I believe too little appreciated by 




















DIFFUSE PERITONITIS. 1315 
the profession, namely, the constancy of a leucocytosis in 
intestinal obstruction before the onset of peritonitis. For 
those who advocate delay in grave cases of appendiceal peri- 
tonitis to consider a severe case of obstruction as one of 
peritonitis by reason of a high leucocyte count is a fatal 
error; this mistake has occurred. 

The treatment of diffuse peritonitis constitutes the most 
important problem of abdominal surgery, and the great ad- 
vances which have been made in the treatment of this disease 
during late years have resulted from a combination of 
early operation and attention to details. It is hard to keep 
more than one aspect of a question prominently before 
the profession at the same time, and the active discussion 
and improvements of the detailed treatment which have been 
going on during the last three or four years have par- 
tially diverted attention from the necessity of quick action. 
Therefore, in connection with the uniformly good results to 
be obtained by means now at our disposal, when brought to 
bear within the first few hours, I wish also to emphasize their 
frequent futility in the later stages. Peritonitis early is prac- 
tically a different disease from peritonitis late. 

It is a mistake to begin the consideration of treatment 
with operation, since the pre-operative conduct of a case is 
so important with regard to the success of any measures 
taken later. 

The first sign of oncoming peritonitis, or even of a con- 
dition known frequently to give rise to it, should be the 
signal for the institution of anatomical and physiological 
rest of the intra-abdominal organs, and particularly the gas- 
tro-intestinal tract. I have pointed out the importance of 
intra-abdominal diffusion and the factors which produce it. 
By rest and quiet in bed we diminish respiratory activity and 
the motion of the intestines consequent upon general bodily 
movement. 

The important factor of peristalsis we seek to control by 
withholding all nourishment by mouth, solid or liquid. The 
general practice of giving a purge for abdominal pain should 
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be discouraged, since it favors the most potent physical factor 
in the dissemination of sepsis. So many cases of gastro- 
intestinal derangement respond readily to this simple treat- 
ment that a false analogy has been drawn in regard to its 
applicability in the early stages of appendicitis and other acute 
surgical conditions within the abdomen. : To purge these cases 
is contrary to reason and common sense, and every surgeon 
has observed that those cases that have been actively purged 
are in general more severe. 

The use of morphine, or opium derivatives, in the treat- 
ment is to be most strongly condemned. Before operation it 
deceives both physician and patient and may be the cause of 
operative delay. It retards peristalsis, but the good effect in 
this respect is overcome by the increase in intestinal retention, 
in this manner adding another factor of toxic absorption to 
that already great enough. Moreover, opium has been found 
to diminish leucocytes, and thus in another way to act against 
the protective forces of the body. 

The postural treatment should be begun at once. Not 
only are vicious fluids thus drained to the least dangerous 
portion of the abdomen, but the omentum—the abdominal 
scavenger and organ of phagocytosis—is aided to seek the 
site of the lesion. If the patient must be transported to the 
hospital, as is most often the case, he should be maintained 
in a semi-sitting position in the ambulance. The posture 
should be maintained if possible during the operation and 
until convalescence is established. Attention has been called 
to cardiac weakness as a contraindication to the position, 
but personally I have not observed it. 

Cold applications to the abdomen are grateful and perhaps 
serve to diminish peristalsis and absorption. A useful by- 
effect of this application is that it helps to keep the patient 
quiet and also discourages too frequently meddling examina- 
tions after the diagnosis is made. 

The peritonitis patient needs water. He is bled into his 
splanchnic vessels by their reactive dilatation, and fluids are 
still further withdrawn by their increasing accumulation in 
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the lumen of the intestine and in the abdominal cavity. The 
general bodily tissues are dehydrated. ‘This is the message 
which the body seeks to tell us by the small-volumed pulse and 
the pinched Hippocratic facies. Yet if we give water by 
mouth we excite peristalsis which, we have seen, favors dif- 
fusion of septic materials and hinders exudative exclusion of 
the focus of infection. On the other hand, if the infection 
be severe enough already to produce paresis of the bowel, 
the water is unable to reach the large intestine, in which 
the absorption of fluids takes place. In this manner so far 
from accomplishing our object of re-filling the depleted vessels 
we not only fail in this but also add to the accumulation 
of fluids in the bowels and increase distention. The general 
bodily functions are depressed by the lack of their normal 
fluid contents. The bone marrow, in which are elaborated 
many of the products antagonistic to infection, is under a 
disadvantage in this production. ‘The kidneys, deprived of 
their normal amount of blood and working under low se- 
cretory pressure cannot eliminate the deleterious products of 
metabolism and infection. The heart suffers mechanically 
from the diminution in the volume of the circulating blood, 
and to this we have added the poisonous effects on all the 
tissues of concentration of toxins produced by bacterial growth 
and often by stagnation of the intestinal contents. For ob- 
vious reasons it is impracticable to supply the need for water 
by hypodermic or intravenous infusion. It remained for 
Murphy to give us a method for supplying water to the body 
in almost unlimited quantity. This consists in the constant 
administration of normal saline solution by way of the rectum. 
I am led to speak of this procedure at some length because I 
believe that it is in many cases a life-saver, and I should like 
to see it even more widely used and the method of adminis- 
tration perfected to the last detail. The normal antiperistalsis 
of the large bowel, demonstrated by Cannon, is assisted by 
the reverse mucous currents described by Bond, and the gentle 
onward pressure of the fluid as it enters carrying it upwards 
throughout the extent of the colon where fluid absorption is 
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most active. Even the lower portion of the ileum may in 
some instances receive the fluid, as it has been repeatedly 
demonstrated that in life the ileoczcal valve is not competent 
to prevent regurgitation. 

I began with the drop method, interrupting the flow of 
fluid by a pinch-cock on the tube between the reservoir and 
the rectum. Some time ago I discarded this for the gravity 
method as described by Murphy in his article in Surgery, 
Gynecology and Obstetrics, June, 1908, since we found that 
in this way the patient takes more fluid with less discomfort. 
There is less tendency to distention. The patient can pass 
flatus out through the reservoir, and if he strain or if the 
rectum contracts spasmodically the fluid contained is forced 
backward into the tank, thus avoiding expulsion into the 
bed. We have found that the simpler the apparatus the 
better the results. A reservoir for the saline connected by a 
good-sized rubber tube with a bent douche nozzle of hard 
rubber or glass is all that is required. The bend in the tube 
is for the purpose of preventing the end from being forced 
up into the rectum or back against its wall when the patient 
is in the sitting posture, since it is of the greatest importance 
to avoid irritation of the rectum. 

Two hot-water bags about the tube, replenished at in- 
tervals and placed near the rectal end of the tube and sur- 
rounded by blankets, suffice to maintain the fluid at a proper 
temperature. 

The level of the top of the fluid is a matter to be deter- 
mined by experiment in the individual case. Usually an eleva- 
tion of six to twelve inches above that of the rectum is best. 
Increasing distention and rapid flow of the saline are indica- 
tions to reduce the height, while cessation of flow should 
induce an increase of elevation. The pressure of the fluid 
must be slightly greater than the intra-abdominal pressure. 

The whole matter is easy if attention to detail be given, 
and uniformly good results will be obtained. It is often well 
to give a cleansing enema before beginning the continuous 
proctoclysis, and daily during its administration. If absorp- 
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tion be slow or fecal matter be expelled back through the tube, 
an enema will often promote comfort and enable absorption 
to be resumed with renewed vigor. 

Under this treatment the whole appearance and condition 
of a patient is rapidly changed. The face loses its pallor 
and pinched appearance, and as the blood pressure mounts the 
pulse fills out and the general condition of the patient soon 
improves; so that I have come to regard the classical small 
wiry character as a quite inconstant accompaniment of peri- 
tonitis. Drainage from the abdomen, where drainage tube 
or gauze has been inserted, becomes more profuse and watery, 
the bodily functions proceed under more favorable conditions, 
elimination is increased, and the patient often rapidly passes 
out of danger. The method is applicable both before and 
after operation, though its greatest usefulness is as a post- 
operative adjunct. 

In our enthusiasm for new methods we should not over- 
run contraindications. In this instance there seem to be re- 
markably few. I have seen a few cases in which I thought 
abdominal distention and discomfort were increased. Proper 
methods of administration will almost always obviate this, 
but it has occasionally seemed of advantage to stop the saline 
flow at longer or shorter intervals. 

I have several times seen puffiness of the eyes and slight 
cedema of the legs with the passage of very large amounts 
of urine; and have questioned whether the patient was not 
receiving too much fluid. I would regard such an occurrence 
as an indication to slacken the administration. This leads 
to a consideration of whether salt in such large quantities 
may have any deleterious effect upon the kidneys or the 
organism as a whole. Certainly the thorough flushing with 
large amounts of fluid more than counteract any ill effects, 
but I would advise cutting down the salt content to as small 
a percentage as is consistent with a bland non-irritating 
quality of the fluid. Very material increase in the quantity 
of urine passed is an indication that the saline is being well 


absorbed. 
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Finally, I may say that I have tried a number of con- 
trivances for automatically delivering into the rectum saline 
at a constant temperature, but have not yet been convinced 
of their superiority or even of their equal merit with the 
simple method I have indicated when controlled by a nurse 
of experience. Small quantities of predigested beef solution 
or sometimes whiskey are advantageously added to the saline 
for nourishment or stimulation. 

Though we hail with delight such useful adjuncts in treat- 
ment, after all, the most important single factor in the suc- 
cessful treatment of peritonitis, however caused, is early 
operation. Ps 

The Murphy method of administering saline or any other 
method of treatment naturally is valuable primarily as an 
adjunct to operative interference. No one can question the 
propriety of operation. We must determine, however, the 
best time for operation in each individual case, and the method 
of procedure after we do determine to enter the abdomen. 

The great factor in success in dealing with diffuse or 
generalizing peritonitis is that of time. Early operation means 
success, late operation probably failure. If we are able to 
relieve the intra-abdominal tension, remove the toxic material 
and close the avenue of infection within 48 to 50 hours, our 
chance of success, using all the modern methods of after- 
treatment, is as 30 to I. 

After fifty hours the mortality gradually increases until 
it reaches, with a few days delay, a point at which a large 
percentage of cases become of necessity fatal. 

Last year Murphy reported a series of 51 cases of diffuse 
peritonitis of varying etiology with but two deaths. All these 
cases were operated on within forty hours from onset. 
Murphy does not give his experience with cases of spreading 
or generalized peritonitis operated on at a later period, but 
who can doubt that the mortality would mount rapidly beyond 
that extremely low figure for early cases. 

To these statistics I can add those of 118 cases of my 
own, of diffuse peritonitis all of appendiceal origin, with the 




















DIFFUSE PERITONITIS. 1321 


exception of seven cases due to perforation of stomach and 
duodenum. 


DIFFUSE PERITONITIS OF APPENDICEAL ORIGIN. 


Duration. Cases Recovered Died Mortality 
per cent. 
UGE OS, isivaticnaronenace 63 62 I 1.5 per cent. 


Only those cases were chosen which exhibited at the time 
of operation macroscopic evidence of wide peritonitis with 
free purulent exudate and no limiting adhesions. In addition 
to the macroscopic evidence of diffuse peritonitis I have re- 
quired that a culture taken from the exudate at a distance 
from the appendix, the focus of infection, should yield patho- 
genic organisms. This latter requirement, on account of 
the absence of a culture, has ruled out a number of cases 
which should from their pathology be included in the tabula- 
tion. It has seemed best to do so, however, in order to avoid 
a possible objection that cases showing only a sterile exuda- 
tion had been included. Many cases of acute appendicitis 
operated within 24 hours of the onset of the attack show 
free fluid in the peritoneum at the site of operation, and in 
the pelvis, which to the naked eye looks purulent, but culture 
of the same is negative; all such cases, of which we have a 
number, have not been included in this compilation. Many 
of these I close without drainage. The great difficulty in 
distinguishing by inspection a septic exudate from a sterile 
reactive fluid which is innocuous or even defensive is well 
known. 

As nearly as possible we have tried to estimate duration 
from the beginning of severe symptoms denoting involve- 
ment of the peritoneum. We do not hold that our diagnostic 
acumen is sufficient to compass this desirable end with mathe- 
matical accuracy; still we feel sure of a reasonable 
approximation. 

Deaths from septic pneumonia, cardiac exhaustion, septic 
endocarditis, pulmonary embolism, secondary obstruction, sub- 
diaphragmatic and pulmonary abscesses have been included 
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without comment though peritonitis was not present at 
autopsy, since we think it proper to reckon the mortality from 
the standpoint of the whole disease rather than to try to 
eliminate those cases in which the peritoneum recovered itself. 

In the last 55 cases of general peritonitis in which I have 
used continuous saline treatment, there have been 12 deaths, 
all of which were in cases of over fifty hours duration. 

In the last group are included all cases of general peri- 
tonitis of appendiceal origin in which any operative inter- 
vention was attempted. In a number of this group of cases 
practically moribund at time of operation, nothing more than 
a suprapubic puncture and tube drainage under nitrous oxide 
anzsthesia were done. 

It is readily seen that the total mortality of such a col- 
lection of cases means practically nothing. We attempt noth- 
ing more than to show the prognosis of diffuse peritonitis 
at different periods as treated by operative and rational post- 
operative methods. Every series of statistics compiled in a 
way to show the influence of early operation in reducing the 
mortality shows the same striking result and they could be 
quoted in great number. In perforated gastric and duodenal 
ulcer Brunner and Tinker found the result almost invariably 
bad after the eleventh hour. Miles, in 46 cases found the 
operative mortality within the first 12 hours only 26.3 per 
cent.; in the next 12 hours, 44.4 per cent., in the third 12 
hours, 50 per cent., and after that 91.7 per cent. Our own 
experience at the German Hospital in this class of cases, 
which, true, have been comparatively few, has been most 
unusual, no deaths. 

So far as appendiceal peritonitis is concerned it is evident 
that if treated by operation within the first forty hours after 
perforation, or even within the first fifty hours, it has become 
in experienced hands a condition associated with a compara- 
tively low mortality. 

The alarming rise in mortality which ensues after passage 
of the fifty-hour line casts a perilous responsibility upon the 
man who wishes to keep a case long under observation or to 
try palliative measures first. 
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It may be objected that many cases which show early 
free peritonitis will, under proper treatment, localize the in- 
fection and become more favorable surgical risks. I have 
too great respect for the defensive powers of the body as a 
whole, and the peritoneum in particular, to deny that this is 
possible. And | doubt very much whether the mortality of 
late operation will be less, even in the fortunate event of 
localized abscess formation, than we now have in early opera- 
tions. Moreover, I do not by any means grant that all cases 
will proceed so fortunately. Certainly some cases will fail 
to exclude the infective focus and go on to general peritonitis 
and death. It is interesting to note in this connection that I 
had in this series 92 cases under fifty hours with a mortality 
of 3.2 per cent. 

The foregoing remarks concerning immediate operation 
refer to cases within the first forty to fifty hours after the 
onset of the diffuse peritoneal involvement. Every case seen 
during that time should be operated upon, barring unusual 
and extraordinary complications or features. 

When we come to consider cases of peritonitis after the 
first fifty hours following the onset of the peritonitis a more 
serious problem confronts us,—as has already been stated 
cases of diffuse peritonitis are most liable to succumb within 
two or three days or else they live almost a week. The ques- 
tion therefore arises, shall we treat the cases after forty or 
fifty hours as we do those before?—that is to say, by im- 
mediate operation, or are some of them to be treated ex- 
pectantly in the hope that they will either recover or that 
intervention at a later period will give us better results? 

I believe it to be impossible, at least it is for me, to always 
differentiate between a diffused and a diffusing peritonitis, 
or a localized peritonitis with diffusing peritoneal irritation, 
or between a diffuse and general peritonitis. The physical 
signs may seem to indicate that the whole peritoneum is in- 
volved in the inflammatory process, yet upon operation we 
discover that the infection is localized and that there is a 
widespread accompanying irritation. On the other hand, all 
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of us have seen cases in which there was apparently only a 
local process, whereas operation or autopsy disclosed a peri- 
tonitis practically invading every nook and corner of the ab- 
dominal cavity. 1 do not mean to say, however, that the 
differential diagnosis between the conditions mentioned can- 
not be made in many of the cases which come to our notice. 
Upon careful study and examination we can, as a rule, formu- 
late in a fairly clear manner a correct opinion as to the in- 
tra-abdominal lesions present. In the exceptions, however, 
i.e., those in which we cannot make such a definite diagnosis, 
the difficulties in the way of determining the proper course 
of procedure are vastly increased. In the class of cases under 
discussion, having made up our mind to operation, when the 
patient is relaxing under the anesthetic palpation may reveal 
a different condition than before anesthesia and thus lead to 
a different conclusion. Palpation must be made very gently, 
as I have known an abscess to be ruptured by the surgeon 
being too strenuous in his efforts to form a positive conclusion. 
The area of abdominal muscles immediately overlying the 
lesion is the last to relax. 

Broadly speaking, the cases of true diffuse peritonitis more 
than fifty hours old, which come to our notice may be divided 
into two classes. 

In the first class we may include those cases in which the 
patient shows a good resistance to the disease. The tem- 
perature will be elevated, but not excessively so, the pulse 
rapid but of fair volume and tension. In all forms of peri- 
tonitis rigidity is one of the earliest signs. In appendiceal 
peritonitis it is usually associated with distention unless the 
spasticity of the muscles at first is so great as to preclude 
this. In peritoneal irritation or inflammation of the upper 
abdomen such as that caused by the perforation of a gastric 
or duodenal ulcer, the rigidity is one of the earliest signs and 
abdominal distention does not come on until several hours 
later. In the type of disease under discussion we note, how- 
ever, the absence of cyanosis and of a leaky skin—indications 
that the infection is getting the upper hand. The leucocyte 
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count is fairly high and the polynuclears present in high 
percentage. in other words, we have every evidence that the 
patient has not been overwhelmed by the initial toxzmia, but 
on the contrary that the body resistance fairly equalizes the 
infection. 

In such cases as these the surgeon is safe in delaying 
operation until all the evidences of an acute inflammatory 
process have subsided, that is to say, until the peritonitis has 
become subacute, stationary and without active symptoms. 
If the patient has been progressively improving further delay 
under such conditions will make his recovery more certain. 
As a general working rule we can say that delay is far more 
liable to do good than harm, and that in case of doubt we 
should always be more prone to hesitate than to operate. 

The second class of cases is that which includes those 
patients who have apparently been making a losing fight 
against the disease. The clinical picture is characteristic. The 
anxious facial expression, the cyanosis with small rapid, run- 
ning pulse, the leaky skin, and the enormous abdominal dis- 
tention gives us evidence in abundance that the prognosis is 
a bad one. If in addition to the symptoms mentioned we have 
a low leucocyte count with a high percentage of polynuclears 
we have still further proof, if it were needed, that the defences 
of the body against the bacterial poisons have been almost 
completely overcome. It is my opinion that such cases should 
not be operated upon. 

When such a patient is seen we should proceed at once 
to institute the proper medical treatment, namely: This con- 
sists of (1) absolutely nothing by mouth, (2) ice to the 
abdomen, (3) continuous proctoclysis by the method of 
Murphy (4) avoidance of morphia, except for the plainest 
indications of mental distress or uncontrollable restlessness 
(5) the semi-erect position (6) lavage of the stomach. 

My aversion to morphia is not based on any theoretical 
pros and cons. I cannot say therefore whether the depression 
of such peristalsis as still exists with consequent liability to 
meteorism, the inhibition of leucocytosis or the lowering of 
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general metabolic activity and functions are the unfavorable 
results of a routine morphia treatment, but merely that it 
has seemed to me to work adversely in these cases: 

I am accustomed to add about 100 c.c. of predigested beef 
to the litre of saline by way of alimentation about every 
four to six hours. 

It is impossible to formulate definite rules for the treat- 
ment of peritoneal inflammation. A consideration of the 
treatment of diffuse peritonitis involves also that of the con- 
ditions which precede it or resemble it. The most prevalent 
cause of peritonitis, such as we have under discussion, is 
appendicitis, and we may use the peritoneal sequele of an 
acute appendicitis as typical cases. 

It will be agreed that all cases of appendicitis with the 
inflammation confined to the appendix should be operated 
immediately. 

When the disease has progressed beyond the appendix 
we may have one of several conditions: 

(1) A strictly localized abscess without signs of diffusion 
and without peritoneal irritation is a condition for immediate 
operation. 

(2) A localizing abscess with diffuse peritoneal irritation 
is as a rule more safely treated by waiting until the active peri- 
toneal inflammatory symptoms have subsided. It must be 
remembered, however, that there may be leakage from a weak 
abscess wall and that this can give rise to a severe form of 
diffuse peritonitis, therefore a percentage of this type of cases 
should be operated in the presence of peritoneal symptoms. 

(3) A circumscribed peritonitis with a diffuse peritoneal 
irritation. In these cases, we often have practically the same 
symptom complex that is shown in an established diffuse peri- 
tonitis. When such a process is at its height it is often im- 
possible to say whether we have really a diffuse or a cir- 
cumscribed peritonitis. 

My practice in these cases, when ill more than forty to 
fifty hours, as to operation depends upon the presence or 
absence of some definite localizing sign of the original seat 
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of the peritonitis. When the patient’s abdomen is uniformly 
rigid or uniformly distended and I cannot detect any point 
of excruciating tenderness in the right iliac fossa, flank or 
loin, and the appendix cannot be located in the pelvis by 
rectal or vaginal examination, | do not operate, I treat such 
cases by the Ochsner method supplemented by proctoclysis 
as practised by Murphy. 

As soon as a well-localized area of rigidity and tenderness 
is well marked and the evidence of peritoneal irritation is 
practically subsided, operation offers a much greater per- 
centage of recoveries than in the stage immediately preceding 
this condition. 

The situation of the localized focus is of importance. We 
may have it toward the flank, loin, or pelvis, and then localiza- 
tion and disappearance of peritoneal irritation will be much 
more rapid and complete than when it is toward the median 
line. In fact, in the latter instances delay is absolutely 
essential. 

In peritonitis of the upper abdomen our course of pro- 
cedure must be somewhat different, depending upon the source 
of the lesion. To make myself thoroughly understood I will 
individualize. 

Peritonitis due to gastric, duodenal, intestinal perforation, 
rupture of the gall-bladder, liver or spleen must be operated 
as soon as the patient is seen if any chance of recovery is 
to be offered. 

Acute peritonitis due to pancreatitis should not in my judg- 
ment be subjected to immediate operation if the best results 
are to be obtained, nor peritonitis the result of gall-bladder 
inflammations excluding rupture of the healthy organ, gan- 
grene and ulcerative perforation. 

Peritonitis of the lower abdomen, other than that due to 
appendicitis and acute pyosalpinx, should be operated at the 
earliest possible moment to obtain the best results. In cases 
of less than forty-eight hours duration we operate immediately. 


Operation.—Very much depends on the anesthesia, which 
must be carefully administered. There must be no struggling 





SS ee 








Stor aT - 
<b 





1328 JOHN B. DEAVER. 


to increase operative difficulty, retard the speed of the operator 
or to spread sepsis. 

Lhe surgeon may overcome in a measure the increased 
operative dithiculty by a proper incision. ‘The best incision 
is one which affords immediate exposure of the area to be 
attacked and is large enough. Better too large than too small. 
An incision through the semilunar line is usually better than 
a muscle splitting incision, as it is possible thereby to avoid 
the vice-like grasp of the spastic recti or flat muscles. The 
pathology must be quickly recognized and proper action deter- 
mined without unnecessary exploration and evisceration. If, 
on opening the peritoneum, pus gushes out, I make it a 
practice to insert a glass tube in the pelvis and thus remove 
much of the fluid before inserting the gauze packs. I believe 
that this procedure minimizes the chances of spreading the 
infection. 

I have found that the introduction of gauze packs at this 
stage to wall off the general cavity from the site of operation, 
introducing them to just beyond the site of the lesion, is of 
great assistance. It precludes the escape of the distended loops 
of gut upon the soiled field of operation. As a rule the pus 
immediately surrounding the source of infection is more foul 
and dangerous than that at a distance. By the proper arrange- 
ment of gauze the chances of diffusion of this foul pus are 
at least minimized. Every step under control of the eye can 
be more swiftly and accurately performed with less danger 
of engrafting a mixed infection upon that already existing. 
The slight trauma to the peritoneum attendant upon the care- 
ful placing of these pads is, I believe, a negligable factor when 
contrasted with the advantage derived. The condemnation 
expressed by some operators in regard to this procedure is 
readily convicted of being nothing more than opinion unsup- 
ported by fact. The uniform recovery of cases treated in 
this manner when under the time limits I have pointed out is 
sufficient rebuttal. 

The objects of surgical intervention may be considered 
under three main headings, viz.: (1) The primary lesion. 
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(2) The products of inflammation or leakage. (3) Intestinal 
paresis. 

1. First the exciting cause of the condition must be sought 
out and remedied. Simple laparotomy and drainage will very 
rarely materially influence the result. In desperate cases not 
permitting formal procedures I have frequently attempted a 
palliative puncture and drainage but, with rare exceptions, 
have never observed any good effect. Indeed, the evacuation 
of large amounts of pus and relief of tension have often had 
a diametrically opposite effect. In cases where the operation 
was really nothing more than a paracentesis under momentary 
gas anesthesia I have seen the temperature begin to mount 
at once and in the course of a few hours the patient would 
succumb. This effect is so different from that usually ascribed 
to relief of tension that I confess some doubt in regard to 
the cause. It would appear that absorption is in some way 
hastened, whether through the small avenue of the fresh punc- 
ture, which I think highly unlikely, or through reactively 
dilated vessels of the peritoneum I am unable to say. 

In general those organs which admit of ready removal, 
viz., the appendix, the gall-bladder, the Fallopian tubes, 
Meckel’s diverticulum and infected cysts, when they are the 
starting point of the process, should be removed entire. Per- 
forations of the bowel can usually be repaired in such a way 
as to preserve its continuity. 

In a word, the primary focus must be so treated as to 
insure a discontinuance of its furnishing septic products to 
the peritoneal cavity, which may be done by complete removal, 
by repair or by excluding it from the general cavity. 

2. Concerning the disposal of the products of inflamma- 
tion or leakage there is no general agreement, and we find 
men of great experience and excellent judgment advocating 
the most widely different methods of procedure and quoting 
statistics which vary greatly in support of their views. Free 
general irrigation, local irrigation, wet sponging, dry spong- 
ing and no irrigation all have their strong adherents. 

Concerning the use of antiseptic solutions for irrigation, 
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both clinical and experimental work prove that they do more 
harm than good, and they have rightly been generally aban- 
doned. Those who irrigate almost universally recommend 
normal salt solution, relying entirely on its mechanical cleans- 
ing effect. 

Though my results have been incomparably better since I 
abandoned the irrigation treatment about five years ago, my 
methods have perhaps changed so much in other respects as 
to render the figures valueless from a controversial standpoint. 

There are certain extensive collections of cases which 
seem strongly to support the view that irrigation is harmful 
rather than beneficial. 

Murphy quotes Harte and Ashhurst’s tabulation of 200 
cases of typhoid peritonitis, as follows: 


HARTE AND ASHHURST’S TABULATION. 


Cases Recovered Died Mortality 
Drainage, not wiping or irrigating 17 10 7 4! per cent. 
Wiping and draining ............... 31 12 19 61 per cent. 
Irrigation and drainage ............ 176 46 130 74 per cent. 
Wiping, irrigation and drainage ..... II I 10 go per cent. 


He points out that it is remarkable to note how each 
additional procedure adds from 15 to 20 per cent. to the 
mortality. 

One year ago Nitch reported the following collection of 
cases of diffuse appendiceal peritonitis bearing on this point. 


GENERAL IRRIGATION. 


Cases Deaths Mortality 
St. Thomas Hospital staff ............. 100 80 80. 
NE ais od Bo aera Ricks suinonieiets’s 19 18 04.7 


BO (Rs cate Mephisto es 14 2 14.2 
I ond ad EE ieee ead ee acs 6 oO oo. 
RT ne Seem 33 I 3.03 
MED RU pC sala ecehe KsadecdtanenccAeere 30 3 10. 


It is certain that in general the tendency is towards less 
irrigation and less sponging and on the part of those who 
use irrigation to restrict its use to more and more narrow 
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limits. My objections to general irrigation may be summed 
up as follows: 

I. It consumes time which we cannot afford to lose. 

2. It certainly diffuses infectious material and the prod- 
ucts of infection. 

3. By causing us to manipulate the bowel it has a ten- 
dency to cause postoperative paresis. 

4. When we use efficient drainage and methods of ad- 
ministering saline, irrigation is unnecessary because under 
these conditions the peritoneum is amply able to take care of 
any fluid present. When we have a peritonitis in which pus 
flows immediately upon opening the peritoneal cavity and is 
seen to come from every point within apparently, as far as one 
can see through the ordinary abdominal incision, it is not by 
any means certain that we are dealing with a general peri- 
tonitis. So that to speak of washing out a case of diffused 
peritonitis perhaps sounds all right, and may be theoretically 
all right, but practically is all wrong. A diffused peritonitis 
may not by any means be a general peritonitis, therefore to 
wash such a case means to make it general, if it is not one 
already. For some years I have entirely given it up and 
employ sponging in only those cases which show a local 
highly foul and purulent exudate or extravasated gastric or 
intestinal contents. I am convinced that it is a mistake to 
use it in all cases in which the peritonitis is not demonstrably 
generalized and complete, and under the exigencies of opera- 
tion it is very rarely possible to be certain without doing 
more harm to those which are found not to be complete than 
we benefit this latter class of cases by irrigation—if indeed 
irrigation benefits them at all. 

I have found it to be a mistake to wipe away the coating 
of protective lymph from the bowel. I am sure that we run 
a similar risk of washing out protective collections or sero- 
purulent exudate from certain regions of the abdomen and 
especially the highly important diaphragmatic area, thus ex- 
posing them to infection and the body to fulminating toxemia 
from rapid absorption. 
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As for my own method, I sop away gently whatever fluid 
wells up into the field of operation, and at once or after the 
completion of the other intra-abdominal steps of the operation 
I insert a perforated glass tube into the pelvis and pump out 
whatever fluid is found there. I do not go on any extensive 
tour of the abdomen hunting for exudate to aspirate or wipe 
away. It has been seen that much of the exudate is harmless 
or defensive. In many very early cases I do not drain at 
all_—the peritoneum will do its best work when not embar- 
rassed. These are, however, only the cases in which the 
exudate is not as yet frankly purulent or in excessive quantity. 
Scattering infection in these fresh areas and the trauma of 
sponging cannot well be innocuous. I leave the glass tube in 
the pelvis and remove it as soon as the discharge, which is 
systematically aspirated, becomes clear and scanty. This takes 
place usually in one to three days. I do not believe it is 
possible by this or any other method to drain the abdominal 
cavity completely or to relieve tension from all its parts. 
Therefore, when its function, which rapidly becomes entirely 
local, is done, it should be removed without delay. I leave 
the wound open, its edges partially approximated by retaining 
sutures of silkworm gut. If there is dangerous necrotic tissue 
in the abdomen which can neither recover itself, nor yet 
be removed, I establish a tract down to it by means of gauze 
tamponade. Gauze will not drain fluids properly and has a 
tendency to act more as a hindrance than as an aid to their 
discharge. That gauze is useless for drainage after a few 
hours is my firm conviction and I would like to see the use 
of the word drainage discontinued in connection with it. 
When used as drainage it not only fails to drain but is a 
barrier to drainage and may excite dangerous adhesions be- 
tween coils of bowel. 

In regard to the direct operative treatment of intestinal 
paresis in connection with peritonitis, with its accumulations, 
T shall only say that I am not an enthusiast. 

In all procedures the least and the most rapid work con- 
sistent with attainment of the cardinal objects is life saving. 
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Postoperative treatment consists mainly in “ letting the 
patient get well.” He is put to bed and kept warm. At first 
the head of the bed is elevated. Then when he is sufficiently 
recovered from ether he is placed back in the semi-erect posi- 
tion, which is maintained by means of pillows beneath the 
back and of a sling beneath the buttocks. Continuous proc- 
toclysis is given in the manner described. Absolutely nothing 
is allowed by mouth so long as there is risk of increasing peri- 
toneal irritation by exciting peristalsis; this means on an 
average between two, three and four days. Ice to the abdomen 
will help to relieve the patient’s pain. For vomiting I have 
one remedy, the stomach tube. For distention I employ 
stimulant enemata, at times turpentine stupes to the abdomen, 
the stomach pump when the stomach is distended—as fre- 
quently happens—and eserin, hypodermically. This line of 
treatment will only be of use, however, when we have a simple 
distention. Distention due to postoperative ileus must be dis- 
tinguished therefrom, and requires other measures. For 
cardiac weakness I usually give strychnia and digitalis. Saline 
hypodermoclysis is the best means to promote good action of 
the kidneys, but caffeine given hypodermically in the form of 
the alkaloid dissolved in water by the aid of sodium salicylate 
is at times of value. I do not persist in carrying out the 
exaggerated Fowler position for the length of time I did 
formerly. I am of the opinion that intestinal obstruction, 
particularly in the pelvic basin, is more likely to occur if 
patients are kept too long in this position; therefore, I think 
that the object of the position has been obtained after the 
first 48 to 72 hours. 

For other special indications I sometimes use other meas- 
ures, but simplicity is the note. 

The essential treatment of peritonitis I would sum up 
as follows: (1) Early operation; (2) Light anesthesia; 
(3) Rapidity of operation; (4) Appropriate treatment of 
focus of infection; (5) Avoidance of flushing and eviscera- 
tion; (6) Proper drainage; (7) Simple postoperative treat- 
ment by posture and proctoclysis with predigested beef for 
the purpose of nutrition. 
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APPENDICOSTOMY IN CONDITIONS OF ACUTE 
PERITONITIS. 


BY ERNEST W. HEY GROVES, M.S., F.R.CS., 
OF BRISTOL, ENGLAND. 
Assistant Surgeon to the Bristol ee Surgeon to the Cossham Memorial 

SINCE the introduction of the operation of appendicostomy 
by Weir in 1902 it has been employed more and more fre- 
quently in cases of chronic disorder of the colon, and Keetley ’ 
has lately brought forward thirty-five cases, most of which 
illustrate its value in this connection. But the method also 
is an exceedingly useful one in conditions of acute peritonitis, 
especially when this has been caused by appendicitis, and in 
children. In some of Keetley’s cases (XXII-XXV) the ap- 
pendix was used “ for nutritional purposes ” in conditions of 
suppurative peritonitis. But in all these death occurred, and 
it is evident from the author’s remarks that under these cir- 
cumstances the method has not left a favorable impression. 
But I think that the main value of appendicostomy in acute 
peritonitis is rather as a means of combating shock and 
toxemia than for “ nutritional purposes.” I suppose all 
surgeons are agreed in regarding the infusion of saline fluid 
into the tissues of the patient as the most potent means of 
recovery after the abdomen has been opened for acute and 
diffuse septic conditions. This may be done either by the 
veins, the cellular tissue, or the bowel. The disadvantages of 
direct infusion into the veins are the necessity for a separate 
operation and the difficulty of continuing the transfusion by 
this method for many hours. If the subcutaneous method be 
used, there is great difficulty in keeping a child still enough for 
its employment, and further, when a profound condition of 
shock and toxzemia exist concurrently, the blood-pressure is 


*Keetley: Proceedings of the Royal Society of Medicine, December, 
1908. 
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so low that the fluid finds its way into the circulation very 
slowly. Therefore, Murphy’s suggestion of employing the 
bowel as the channel for infusion has been almost universally 
adopted. It has the great advantage of allowing the reception 
of fluid to continue for many hours and, further, the fluid in 
the course of its absorption must quicken the lymph-stream in 
the very area affected by the septic invasion. Thus it acts 
locally in flushing the abdominal tissues as well as constitu- 
tionally in combating shock and toxemia. But here again 
there are very real difficulties, especially in dealing with chil- 
dren and those who are desperately ill. Such patients do not 
always tolerate the tube in the rectum well. They cry and 
strain, and either the tube comes out or else the fluid injected 
is returned into the bed. And in the case of a patient who is 
hovering on the brink of death the manipulations necessary to 
keep a watch on the rectal tube tend to their harm, inasmuch 
as they necessitate some movement and uncovering. For all 
these reasons appendicostomy offers a most ready and efficient 
substitute for rectal infusion, for it forms a part of the opera- 
tion for opening the focus of disease which actually shortens 
this procedure. It can then be used either continuously or 
intermittently for the transfusion of fluid without in any way 
disturbing the patient, and, last but not least, it can be varied 
so as to adapt it to the washing out of the whole bowel and so 
getting rid of the stagnating contents of the large intestine. 

Most of these points are so well illustrated by the following 
four cases that I relate them in the order of occurrence. 


Case I.—George D., aged 8, admitted to the Cossham Hos- 
pital, October 24, 1908, with abdominal pain. Two days ago he 
was suddenly seized with pain in the abdomen, accompanied by 
vomiting. His condition grew rapidly worse since the onset 
of symptoms. He lay on his right side with his knees drawn 
up, his face flushed, and vomited frequently. Temperature 101°, 
pulse 124, respiration 40. The abdomen was rigid all over, 
tender, and with no respiratory movement. No localizing signs 
could be felt through the parietes but definite thickening on the 
right side of the pelvis was palpable through the rectum. Diag- 
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nosis of general peritonitis caused by appendicitis was made and 
the abdomen opened at once through the right linea semilunaris. 
A few ounces of offensive thin pus escaped and the appendix 
was found to be gangrenous in its distal half. There were no 
limiting adhesions observed. Appendix was removed flush with 
the cecum and into the appendiculocecal orifice a small Paul’s 
tube about one-third inch in diameter was tied. The wound was 
packed and brought together with two silkworm gut stitches. 
One pint of hot water with one-half ounce of brandy was poured 
in through the cecal opening ; the boy’s condition became notably 
better than before the operation. 

October 25, the general and local conditions were much im- 
proved. The temperature remained at 98.2° to 98.4° and the 
pulse 84 to 106 throughout the day. He had nothing given by 
mouth, and one-half pint of water with one-half pint of pep- 
tonized milk were given per cecum every six hours. At 6 P.M. 
the temperature rose to 101°, but the pulse remained at 84 and 
his general condition seemed good. The wound was foul, dry, 
and sloughy. 

October 26, at 5 A.M., the boy seemed to have some sudden 
seizure, crying out and jumping out of bed. From that time 
onwards he was only semi-conscious. The pulse rose to 120 and 
was very small and irregular. The temperature fell to 97°, the 
extremities were cold, and the face cyanosed. He died at I p.m. 


In this case it was evident that a good recovery was being 
made from the grave condition of septic infection, when pul- 
monary thrombosis or embolism probably occurred. The 
method of appendicostomy was, however, a faulty one as it did 
away with the natural sphincter which exists at the base of the 
appendix and which in most cases is quite competent to prevent 
regurgitation. 


Case II.—Alfred H., aged 6 years, admitted to the Cossham 
Hospital December 28, 1908, with abdominal pain. He is a thin 
delicate child who had diphtheria one year ago and has had a 
chronic cough for the last few months. One week ago he com- 
plained of abdominal pain, which was accompanied by vomiting. 
Both these symptoms have increased since and the bowels have 
not acted for three days. He lies on his back with both knees 
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drawn up, the breathing is rapid and shallow. Pulse 144, respi- 
ration 40, temperature 98.2°. The abdomen is hard, tender, and 
rigid, with dulness all over the lower part. Diagnosis: diffuse 
peritonitis probably arising from the appendix. 

Operation.—Incision made first into the /eft semilunar line, 
where a quantity of thin pus was discovered and a drainage tube 
sewn in; then into the right semilunar line through which the 
appendix was found. It had completely sloughed in its distal 
part. There was a good deal of pus free in the peritoneal cavity, 
which had the usual B. coli odor. The stump of the appendix 
was tied to a rubber catheter and fixed into the upper angle of 
the wound. The rest of the wound was packed and drained. 
The patient was pulseless at the end of the operation. One pint 
of saline was given through the appendix every two hours and 
half an ounce of brandy every four hours throughout the next 
twenty-four hours. His general condition very slowly improved. 
The bowels were opened twice daily, after washing through from 
the appendix. The tube was removed from the appendix on 
December 31. By January 2 his general condition had greatly 
improved, but the wounds looked very unhealthy, both being 
covered with black sloughs. From January 5-9 he had some 
pyrexia (102°), pain in the hypogastrium, and painful micturi- 
tion. A median collection of pus was opened through a supra- 
pubic wound and after this he made rapid progress to recovery. 
The appendix stump was cauterized on February 19 and healed 
readily. The boy was discharged on March 11. He was read- 
mitted on March 14 for a fecal fistula over the site of the appen- 
dix stump. This was again cauterized and he has since been 
quite well. 


In this and the two subsequent cases I adopted the plan 
of opening the abdomen first on the /eft side, although the 
case was probably one of appendicitis. The advantage of this 
is that if pus is not discovered the small wound can be sewn up 
without fear of septic contamination, whereas if such an open- 
ing is made after a foul appendix has been explored it is very 
difficult to avoid introducing septic material, if such is not 
already present. As a matter of fact in each of these three 
cases pus was found on both sides of the abdomen. 
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Case I]I].—Queenie S., aged 10. No previous illness. Ad- 
mitted to the Cossham Hospital February 20, 1909, with severe 
abdominal pain. The pain had begun suddenly when at school 
two days previously (February 18), and on returning home a 
dose of castor oil was administered, which made the pain much 
worse in spite of the opening of the bowels. Vomiting occurred 
several times in these two days and three times on the day of 
admission. 

Condition at 6 p.m.—Child was acutely ill with drawn and 
anxious expression and thoracic breathing. The temperature 
was 100° F., pulse 112, respiration 24. The abdomen was acutely 
tender, resonant, and distended, without any localizing signs. 
Per rectum, an indefinite bulging could be felt, which was very 
tender. The diagnosis was general peritonitis probably arising 
from the appendix. 

Operation, 9.20 p.M.—A first incision was made into the lower 
part of the left linea semilunaris and a quantity of thin pus 
escaped. A drainage tube with a gauze wick was inserted and 
the rest of the wound closed. The right semilunar line was then 
incised and the appendix region explored. The appendix was 
bound down to the brim of the pelvis and sharply kinked upon 
itself; its distal half was merely a gray slough. A small quan- 
tity of inodorous pus was free among the coils of intestine, and 
there appeared to be no limiting adhesions. The appendix was 
sewn into the wound by two stitches and cut off so as to leave 
about one-fourth inch stump. A rubber tube and gauze wick 
were left in the lower part. As the child’s condition was very 
bad a pint of hot saline with an ounce of brandy were adminis- 
tered per appendix through a rubber catheter before she left the 
table. This greatly improved her condition. 

February 21: Throughout the night half a pint of saline 
was administered per appendix every three hours. All was re- 
tained. In the morning the large intestine was washed out with 
two pints of soap and water, a large tube being temporarily placed 
in the anus. The after-progress was one which gave much 
anxiety for several weeks. Occasional vomiting, attacks of 
abdominal pain, and rises of temperature to 102° or 103° F., 
indicated that the peritonitis had not altogether abated and on 
two occasions I had to open up pockets of pus which had formed 
between the coils of intestine adjacent to the right wound. The 
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appendicostomy was used for irrigation of the bowel whenever 
constipation and distention occurred, and this was invariably 
followed by much relief. By March 20 the patient was conva- 
lescent and the mucous membrane of the appendix was touched 
with the actual cautery. She was discharged healed on March 29. 


This case illustrates very well the value of appendicostomy 
as a method of relieving intestinal distention as well as of 
introducing fluids. In it, as is so common in diffuse peri- 
tonitis, the colon was tensely distended and almost paralyzed. 
And though in such a condition it may be possible to introduce 
fluids into the bowel by the rectum it is often impossible to 
empty the colic contents by the latter route; whereas by the 
appendix stoma hot soapy water or turpentine can be intro- 
duced under such pressure that the whole contents of the large 
bowel are washed out, and this is greatly facilitated by the 
introduction of a large tube through the anus which provides 
for a ready escape of the fluid. 


Case IV.—Minnie D., aged 23, admitted to the General Hos- 
pital March 5, 1909, with abdominal pain. She is said to have 
suffered from “ indigestion ”’ for the past two years. On March 
3, two days before admission, she was suddenly seized with severe 
abdominal pain when she was walking to work after breakfast. 
She returned to bed and took only fluids, but had no vomiting. 
The pain had greatly increased the following morning and she 
vomited several times. She was sent to the hospital as a case 
of perforated gastric ulcer. The patient was well nourished and 
had a remarkably placid appearance. The tongue was furred, 
pulse 132, respiration 24, temperature 100.6°. The whole abdo- 
men was very rigid, but not specially tender. The rigidity was 
greater below than above the umbilicus. The liver dulness was 
unaltered and there was no dulness in the flanks. Diagnosis: 
acute appendicitis and peritonitis. The patient and her friends 
were averse to any operation as she felt fairly comfortable. 
During the night her condition became much worse, the pulse 
rising to 140 and becoming very weak. 

Operation at 8.10 A.M. on March 6. An incision first made in 
the left linea semilunaris gave exit to a quantity of pus, and 
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was drained. The right semilunar line was then opened and the 
appendix found to be gangrenous with a concretion near its tip. 
No adhesions were found and there was a large quantity of sero- 
purulent fluid, which welled up from Douglas’s pouch. The 
stump of the appendix was fixed in the wound and the rest cut 
off. A large tube was passed through the posterior vaginal fornix 
into Douglas’s pouch, and another into the right iliac wound. 
The operation was concluded at 8.40, by infusing one ounce of 
brandy and one pint of hot saline into the colon through the 
appendix opening. The saline was repeated through the same 
channel every two hours and the patient seemed to rally well 
from the operation, but later on she rapidly sank and died at 
5 P.M. 


This short series of four cases represents the most desper- 
ate type of illness arising from appendix peritonitis, and the 
fact that in two out of the four recovery was attained shows 
a good result of the treatment. <A third case would probably 
have recovered if it had not been for the pulmonary embolism. 

One or two further points remain for discussion. The 
first relates to a comparison between this method and the 
ordinary one of complete removal of the appendix when 
accompanied by diffuse suppuration, regarded merely from 
the point of view of rapidity and simplicity of technical 
procedure. I feel quite sure that appendicostomy is the sim- 
pler method of the two. Fixing the appendix in the wound 
and cutting it off is simpler than closing the czecal orifice of 
the appendix after it has been removed. 

Then as to the actual method of performing the appen- 
dicostomy, the simpler the details the better. It is gener- 
ally impossible to preserve the mesentery of the appendix in 
acute inflammatory conditions, and I have not attempted to 
do so. The appendix is freed right down to its cecal junction, 
and, after fixation by two stitches which pass through its outer 
coats in the groove between it and the caecum and through the 
parietal peritoneum and muscles, it is cut off about one-quarter 
inch from the cecum. Two stitches are then passed from 
its lumen at opposite points and fix it to the skin. These stitches 
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are left long and serve readily to find and fix the stoma for 
the introduction of the irrigating catheter at any future time. 
In the first two cases I tied a tube into the appendix stump; 
but in the last two the stoma was arranged as I have described, 
and this was found perfectly satisfactory, and it is very re- 
markable how efficient the sphincter at the base of the appendix 
proves itself to be, as there is little or no escape of gas or 
feeces through it after the tube is withdrawn. 

When the function of the stoma is at an end it is very 
readily closed by the application of the thermocautery to its 
mucous surface. 

I would summarize the conclusions to be drawn from the 
above considerations as follows: 

1. The value of appendicostomy in acute diffuse peritonitis 
is very great in these respects: (a) It serves to introduce 
saline fluid at will in almost any quantity after the operation. 
(b) This introduction is more likely to be efficient than if 
given by the rectum, especially in children. (¢) It is less 
disagreeable to the patient and involves less exposure and 
moving than does rectal infusion. (d) It serves as a ready 
means of washing out the large intestine and so relieving 
pain, distention, and the retention of toxic intestinal contents. 

2. It is rather a quicker and simpler operation than re- 
moval of the appendix. 

3. The smallest possible piece of the appendix should be 
retained, enough to preserve the sphincter at its base, and no 
more. 

4. It is better not to tie in a tube but to reinsert this when- 
ever necessary. 
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THE APPENDIX VERMIFORMIS. 


A NOTE ON ITS PHYSIOLOGY AND SURGERY. 


BY CHARLES B. KEETLEY, F.R.CS., 
OF LONDON, ENG., 


Senior Surgeon to the West London Hospital. 


Ir used to be said that an unfavorable notice of a book in 
the London Times was better than no notice at all, and I think 
a similar view may be taken of a notice of one’s work by Dr. 
William J. Mayo. That distinguished surgeon, in the ANNALS 
oF SurGERY for July, at p. 203, expresses himself emphatically 
as being in disagreement with what he supposes to be the views 
of Sir William Macewen and of myself as regards the surgery 
of the appendix. 

In the first place, I am not aware that Sir William Macewen 
is in agreement with myself on the subject, because, on some 
points in it, he has not published his opinions. But I am quite 
sure that neither he nor I have said that the appendix should 
not be removed “unless absolutely necessary to save life.” 
We both believe that many appendices are removed which 
might wisely be left, and I have attempted to state with precis- 
ion what appendices the surgeon, for troubles of or about the 
appendix, is justified in removing. They are “ (1) obliter- 
ated appendices; (2) tuberculous, actinomycotic, and cancer- 
ous appendices; (3) appendices gangrenous or perforated near 
the proximal end; (4) appendices of which the base cannot 
be brought up to the parietal peritoneum without undue ten- 
sion; (5) those of which the meso-appendix is not long enough 
to permit them to be sufficiently straightened out or to be 
brought into the abdominal wall without dangerously interfer- 
ing with their blood-supply; (6) appendices which cannot 
be placed in good position in the abdominal wall without in- 
terfering with such drainage as the case may require. An 
extremely thick and fat meso-appendix is unfavorable, but not 
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an absolute contraindication.” (The Lancet, June 29, 1907, 
and January 2, 1909.) 

The only reason which Dr. Mayo gives for rejecting the 
opinions of Macewen on the functional value of the appendix 
is that he (Dr. Mayo) “ cannot believe that an organ of such 
exceptional value as they( 1.e., Macewen and Keetley) state the 
appendix to be would so early become atrophied were it en- 
dowed with so great a function.” I wonder if Dr. Mayo 
cannot believe that the teeth are organs of value with a con- 
siderable function because in most people the best of them 
become a source of pain and of difficulty in mastication and 
even of dangerous illness long before the appendix vermi- 
formis is obliterated. The adjectives “exceptional” and 
“great” are Dr. Mayo’s and not mine. The only quality of 
the appendix to which I have ever applied a strong adjective 
is its potential surgical value. 

And does the appendix become atrophied so early? I have 
tried to perform appendicostomy in 12 patients of 35 and up- 
wards and have succeeded in 10, only 2 being “ obliterated.” 
At such ages as 50, 66, 75 and 78, I found the appendix not 
atrophied but easily dilatable to any desired extent. In the 
two eldest patients the appendices were used not simply to 
admit injections but to evacuate feces and instead of cecal 
colotomy. 

Dr. Mayo himself agrees that only 3 to 4 per cent. of adults 
have completely obliterated appendices. And do not most of 
the organs of the body depreciate in functional value with age? 

Again, the suggestion that I advocate, “the saving of a 
functionally useless organ which is so diseased as to contain 
abscesses, stones, etc.,” has no justification. Dr. Mayo has 
probably been misled into this by the cases which I have re- 
ported in which concretions were removed and kinked ends 
amputated and the proximal parts of the appendices afterwards 
fixed in the abdominal wall. But these organs, after surgical 
treatment, were neither diseased nor functionally useless. To 
suggest that they were so is to beg the question and to flatly 
contradict my statements as to facts in my own published 
experience. 

45 
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Sir William Macewen carefully made and recorded obser- 
vations throwing light on the physiology of the appendix, and 
he based on them, quite dispassionately, the opinion that the 
organ has a functional value which claims for it respectful 
treatment at the hands of the surgeon. I have tried to relate 
accurately a considerable number of cases in which the appen- 
dix instead of being amputated was transplanted into the ab- 
dominal wall with excellent results, and I have advised that 
this practice should be followed frequently, but not indis- 
criminately. 

When will surgeons who do not like my views and do not 
like Sir William Macewen’s, realize that before writing or 
speaking against them they ought (1) to understand them, 
(2) to represent them correctly, (3) to put some temporary 
restraint on ancient prejudice, and (4) to meet fact with 
either fresh fact, or with disproof. As to Dr. Mayo’s final 
remark that “ We are only just beginning to recognize that 
serious functional digestive disturbances such as pyloric spasm 
(appendicial dyspepsia), colic, etc., are often produced by 
a chronically diseased appendix,” the fact that chronic appen- 
dicitis did cause such disturbances was expressly referred to 
in my first communication on transplanting the appendix, and 
I cannot believe that it has not been well known to Dr. Mayo 
as well as to myself for years. It supports the view that a 
diseased appendix should not be left in the body unless cured 
or at least put on the road to cure. But inasmuch as colitis 
is one of the troubles often associated with the chronically 
diseased appendix and appendicostomy is often a valuable step 
towards the cure of colitis, it also supports the view that one 
should not be in a hurry to cut away a healthy appendix or 
an appendix which though diseased can be cured. 

A distinguished London abdominal surgeon, with the same 
opinions about appendix transplantation as Dr. Mayo, appar- 
ently arrived at in the same way, fell recently into the follow- 
ing absurdity. He recommended for the surgical treatment 
of chronic colitis (1)among other measures, appendicectomy, 
(2) as a last resource, if these failed, appendicostomy. 











CORRESPONDENCE. 


THE BEGINNINGS OF THE ANNALS OF SURGERY. 


Dr. Lewis S. PitcHer, Epiror ANNALS OF SURGERY: 

You request a brief note from me concerning the part which 
I was able to take in securing the continuation of the ANNALS 
oF SURGERY at a very critical period in its history. I had taken 
a deep interest in the old Annals of the Brooklyn Anatomical and 
Surgical Society from the first, and then watched its elaboration 
into the Annals of Anatomy and Surgery with great interest. In 
1882 you did me the honor to make me one of the associate edi- 
tors, a position in which I continued for a few years. This asso~ 
ciation led me to realize the difficulties under which you were 
placed, and the disproportionately small amount of interest which 
the surgeons and the profession generally in this country showed 
in the only surgical journal then published in English. In this 
way I learned of your discouragement, of your difficulty in 
finding a publisher, and of the probable discontinuance of the 
journal, which actually did occur for the period of one year. 

Just at this time, in 1884, Mr. J. H. Chambers, a publisher 
of St. Louis, happened to inform me that he desired to issue 
some other medical publication beside the Medical Gazette (which 
he had bought of Dr. E. C. Dudley, who began it in Chicago), 
of which I was the editor. (This editorship, by the way, I held 
until my removal to Buffalo, in 1883.) Later, Mr. Chambers 
endeavored to publish the Medical Gazette simultaneously in 
Chicago and St. Louis, with the result that after two or three 
years it became practically a St. Louis publication known as the 
Weekly Medical Review, now the St. Louis Medical Review. 
While talking with Mr. Chambers he displayed ambition to go 
still further into medical publication and I urged him to corre- 
spond with you. I judge that this correspondence was begun 
at an opportune time, since he shortly after began to publish the 
ANNALS OF SuRGERY, and continued so to do until 1892. Just 
how great was the service so rendered to you and the profession 
in securing the revival of the ANNALs after its discontinuance it 
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is for you and for them to judge; such at all events were the 
actual facts. 

Extending to you every congratulation upon the successful 
completion of a series of fifty volumes which are not exceeded in 
worth by any other set of equal number and similar character, 
and esteeming it an honor as well as a pleasure to have been 
associated with you in some part of its work, and again wishing 
you a continuation of the same remarkable success which has 
characterized the past, I am with every good wish, 

Yours very sincerely, 
RoOswELit Park. 


BurFra.o, N. Y., October 26, 1909. 
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While extending Congratulations to this pub- 
lication upon its fiftieth anniversary, attention | 
is called to the fact that 


FOR 20 YEARS 


: t 
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has enjoyed the approval and favor of the Medical Prckssiie: 
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Despite the fact that the therapeu- 
tic value of Ergoapiol (Smith) is so 
decisively established that it is now the 
most extensively employed agent of its 
class, it is worthy of mention that the 
superiority of the product is due to the 
specicl form of its chief constituent, 
apiol, and the excellent quality of its 
other components. 

The apiol employed in the production 
of Ergoapiol (Smith) differs radically 
from the various commercial apiols, in 
that it is decidedly more potent as a 
utero-ovarian stimulant, yet does not 
produce any objectionable by - effects. 
This apiol, which is used exclusively as 
an ingredient of Ergoapiol (Smith), and 
is not procurable in any other form, is 
manufactured by a process of our own 
invention, whereby the drug is obtained 
in a true state. 

It is because of the special form of 
its principal constituent, and the excel- 
lent quality of its other ingredients, 
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For 
AMENORRHEA 
DYSMENORRHEA 
MENORRHAGIA 


METRORRHAGIA | 
ETC. 


ERGOAPIOL (Smith) is supplied only in 


packages containing twenty capsules. 


DOSE: One to two capsules three |! 
or four times a day. « « 


SAMPLES and LITERATURE 


SENT ON REQUEST. 
that Ergoapiol (Smith) affords results y 
which cannot be obtained from mixtures 
of ‘commercial specimens’”’ of its com- 
ponents ; hence it is important that the 
practitioner guard himself against substi- 
tution when prescribing the preparation. 
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The personal claims of a manutacturer may be regarded as partisan, but 
when a manufacturer makes no claims for his product, contenting himself 
with presenting the consensus of opinion of thousands of physicians, his state- 
ments merit consideration and his product deserves investigation from those 
members of the profession who have not used it. $3 : 





Clinical Results Prove Therapeutics 


and clinical results, reported by thousands of successful practitioners, 
demonstrate that 


Anasarcin 


(Oxydendron Arboreum, Sambucus Canadensis, and 
Urginea Scilla) 





VALVULAR HEART TROUBLE 
ASCITES AND ANASARCA 
EXOPHTHALMIC GOITRE 
BRIGHT’S DISEASE 
CIRRHOSIS OF THE LIVER 





Gives Relief in 
Use Anasarcin in any obstinate case and note results. 


Trial quantity and 
literature on request, 
to physicians only. 


THE ANASARCIN CHEMICAL CO. 
Winchester, Tenn. 











Messrs. Thos. Christy & Co., London Agents. 
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"HE HAS TWO GOOD LEGS 207%, Ma2E 





_ A: A. MARKS, “S.0%’ears. New York, U.S.A. ; 
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Although a man may lose both his legs, he is not necessarily helpless. By using artificial legs 
with Marks’ improved rubber feet, he can be restored to usefulness. 

The engravings represent Mr. James McDonald, of Mamaroneck, New York, who wears two arti- 
ficial legs of Marks’ Patent. Heisso readv 
on his artificials that many of his neighbors 
are not aware of the absence of his natural 
legs. 

The latest informa- 
tion we have received 
from him informs us 
that he can dance, 
ride a bicycle, and 
skate nearly as well 
as if he had _ his 
natural legs. 

With the old meth- 
ods of complicated 
ankle-joints, such 
perfection could not 
be obtained, but with 
Marks’ patent rub- 
ber feet, he is practi- 
cally restored, 

Arms restore ap- 
pearance. and assist 
greatly in the per- 
formance of labor. 
From our illustrated 
measuring sheet, ar- 
tificial limbs can be 
made and shipped to all parts of the world, 
without the presence of the patient, with 
guaranteed success. 

Over 36,000 in use. Eminent surgeons commend Marks’ Patent Artificial Limbs. They are 
endorsed by the United States and many other Goveruments. Received the only Grand Prize awarded 
to Artificial Limbs at the World’s Fair, St. Louis 

Manual of Artificial Limbs sent tree; also measuring sheet. 





























VERY Physician in the 
world will receive a 
copy of this beautiful 

Calendar on January 1, 1910 
and in the meantime we 
hope he will remember that 
“‘Antikamnia Tablets” and 
“Antikamnia & Codeine 
Tablets” are giving just the 
same excellent results that 
they have given for the past 
twenty years. 











PAC-SIMILE REDUCED 


THE ANTIKAMNIA CHEMICAL COMPANY -St.Louis,U.S.A. 
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Physicians’ “> WHEN IN DETROIT STOP AT 


Liability Insurance HOTEL TULLER 


NEW AND ABSOLUTELY FIREPROOF 


OUR POLICIES PROVIDE AS FOLLOWS 

1st— Any suit for alleged malpractice (not 
criminal), any error, mistake or neglect 
for which our contract holder is sued, 
whether the act or omission was his own 
or that of an assistant—is defended. 

2nd — Defense to the courts of last resort, 
if necessary, all at our expense, with no 
limit as to amount. 

3Srd—lIf we lose, we pay, to the limit agreed 
upon in the contract. 


THE FIDELITY AND CASUALTY 
COMPANY OF NEW YORK 


1876 noBERT I. HILLAS, Vice-Pres. & see'y 1908-9 
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ASSETS, Dec. 31, 1908, - - $8,649,885.66 
LOSSES PAID to Dec. 31, 1908, $29,195,835.85 
DIRECTORS: 

Dumont Clarke, Wm. J. Matheson, 
Wm. P. Dixon, Alexander E. Orr, 
Alfred W. Hoyt, Henry E. Pierrepont, 
Geo. E. Ide, Anton A. Raven, 
Frank Lyman, ‘ohn L. Riker, In the center of the Theater, Shopping, and Business District. 
W. G. Low, W. Emlen Roosevelt, Al. CarteCafe. Grille Room, Club Breakfast,gocup. Music 
J. G. McCullough, Geo. F. Seward. from 6 p.m, to 12 p.m, 

ats ‘. Every Room Has Private Bath. 
Principal Offices, 97-103 Cedar Street, New York EUROPEAN PLAN—RATES, $1.50 per day and up. 

Agents in all Considerable Towns. in W. SULLER, Prep. 
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Quilted Mattress Pads 


An acknowledged luxury for the bed, 
and endorsed by physicians for the nur- 
sery. These pads are made of bleached 
white muslin, both sides quilted, with 
white wadding of the best grade between. 

Keeps bed clean and sweet, mattress 
in a sanitary condition. Restful to sleep 
on. Saves labor and money. Babies can 
be kept dry and in comfort. Easily 
washed. Send for 


sample. 





Made in fourteen sizes. The popular sizes are: 
18 x 34, 27 x 40, 36x 76, 42 x 76, 54 x 76. 


FOR SALE IN DRY GOODS STORES 


THE EXCELSIOR QUILTING CO. 





None Genuine Without 


Trade-Mark 15 LAIGHT STREET NEW YORK CITY 
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K.GO0. DOUCHE FOR THE APPLICATION OF 
GLYCO-THYMOLINE TO THE NASAL CAVITIES 


GLYCO-THYMOLINE 


IS USED FOR CATARRHAL CONDITIONS OF 
MUCOUS MEMBRANE IN ANY PART OF THE BODY 


Nasal, Throat, Stomach, Intestinal 
Rectal and Utero-Vaginal Catarrh 


KRESS & OWEN COMPANY - 210 Fulton Street, New York 
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ESSENTIAL FACTS ABOUT 
DR. R. B. WAITE’S 


ANTISEPTIC 


LOCAL ANAESTHETIC 


For all Minor Surgical Operations, and the 
Painless Extraction of Teeth. 





1st. IT IS ABSOLUTELY PURE. Each 
and every ingredient which enters into its 
composition must meet the requirements 
of our chemist, being subjected to a rigid 
test before it is accepted for use in our 
laboratories. 

and. IT IS UNIFORM. Owing to the 
scientific methods and great care exercised 
in combining the ingredients, it does not 
vary, and you get the same perfect results 
to-day, to-morrow, or a year hence. 

3rd. IT IS SAFE AND RELIABLE, 
No impurities are being injected when 
using Dr. R. B. Waite’s Antiseptic Local 
Anesthetic. Our guarantee of 
PURITY is your protection. 

4th. THERE IS NO LIMIT to the sur- 
gical operations that can be successfully 
performed with its aid, absolutely without 
pain or danger. 

FREE FOR TRIAL 

One full-size dollar bottle, or one box of 
12 ampules of 1% c.c. each, upon receipt of 
25c. to cover the expense of packing and 
postage, providing you have not yet taken 
advantage of this offer. 


PRICES: 1 oz., $1.00; 6 ozs., $5.00; 20 ozs., $15.00; 
1 box, 12 ampules (14 c.c. each), 75c.; 12 boxes, $7.50. 


absolute 


Manufactured only by 
THE ANTIDOLAR MFG. CO. 
4 Main Street, SPRINGVILLE, N. Y. 
Branch, 498 Argyle Avenue, Montreal, Que., Can. 
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SURGICAL APPLIANCES 


SKILFULLY MADE 























Our complete 


catalogue will lt 
interest you. 

Send for it 

to-day. 








POMEROY COMPANY 


34 East 23rd St. NEW YORK 
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| > (MARK Like Boots. 
? Elastic ¥ 
: ms - Physicians 
StocKings ss 
a Heavy Sik PineSitk | Thread 
Garter Stocking, A to B, $3.56 $3.00 $1.88 
Garter Legging, C to E, 2.62 2.25 1.08 
Knee Stocking, A toG, 8.62 4.87 3.37 
Knee Legging, CtoG, 4.69 4.12 3.15 
Koee Caps and Anklets, 2.28 2.06 1.87 
On receipt of pritc' we deliver the goods by mail. 
Pomeroy Company 
| 34 E. 23rd St. 

New York Fon... 
"eek 
Write for Catalogues a aves 











lace Circumferences 
opposite corresponding 
pain's on the cut. Give 
leng.h from floor to F. 


on Orthopedic Instru- 
ments, Elastic Stock. 
ings, Supporting 
Belts, Crutches, 
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Obviate biliary infection and stagnation 
Reduce swelling and spasmof the gall-ducts 
Modify calculi and favor oe — 





Render the urine sxiiheestalaiiine ceuil 
Lessen gonorrheal difficulties (tenesmus) 
hanna =~ occurrence om ao 





Relieve senile pain aul congestion 
Exert a tonic action on inflamed mucosae 
Promote healing of the vascular structures. 
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‘Marvel “Whirling Spray” Syringe 


THE LATEST AND BEST SYRINGE EVER 





THE MARVEL, |)” 


by reason of its peculiar construc- 
tion. dilates and flushes the vaginal (4) | 
passage with a volume of whirling 
fluid, which smooths out the foids 


and permits the injection to come in iT is A 
contact with its entire surface, 

instantly dissolving and washing M | 
out all secretions and discharges. arve 


The Marvel Company was awarded 
the Gold Medal, Diploma and Cer- 
tificate of Approbation by the Societe 
d’'Hygiene de France, at Paris, 
October 9, 1902. 


MARVEL COMPANY 


TUYSICIANS SHOULD 
RECOMMEND THE 
MARVEL SYRINGE IN 















INVENTED TO THOROUGHLY 
CLEANSE THE VAGINA 
ALL CASES OF LEL.- 
CORRHOBA, VAGIN 
itis, AND ALL WOME 
TROURLES, AS If IS 
WARRANTED TO 
GIVE ENTIRE SATIS. 
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Surgical! Instruments Sell It y 
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Electrically - Lighted | : 
Instruments—— Colden’s An Effcacious 


| ee Combination 
are no longer in the experimental | | Liquid ee 7 
of Appetitive 








stage. When properly designed and 
honestly made they are thoroughly Beef and Digestive 
practicable, and are necessities for ‘ . 

modern diagnosis and treatment. Tonic Stimulants 











We manufacture 













Activates the gustatory organs 
AC and sharpens the appetite. Stim- 
CY¥STOSCC PES lates the digestive gland d 
URETHROSCOPES (Young, Swin- | = _ J _ “ ° ws 
burne, Koch, Valentine) accelerates their secretory activity. 
PROCTOSCOPES | Tones the gastro-intestinal muscu- 


AURISCOPES lature and promotes peristalsis. 
ILLUMINATED EYE Spup 
TRANSILLUMINATORS | 
SocKET CURRENT CONTROLLER Indicated in impaired or lost appetite, gastro-intestinal 
Etc. atony, feebleness of old age, convalescence, and all 

| 


JACKSON J}RONCHOSCOPES 


We make all kinds ¢ oepeetoniey Seaed digestive disorders in which the secretory activity of 
instruments anc . . . 
electro-therapeu- || | the digestive glands is below par. When anemia 
Yy, tic apparatus | complicates, Colden’s Liquid Beef Tonic with Iron 
iguconrejuest. | | {i indicated. Sold by druggists 
Origination begets | | 
E. S. I. Co. Socket Current imitation—be sure of | THE CHARLES N. CRITTENTON CO, 
Controller and Cystoscope our exact hame. 1)5 FULTON ST., NEW YORK 
Electro Surgical Instrument Co. | | Sample seat gratis om request 


ROCHESTER, N. Y. | 
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FUNCTIONAL 
NERVOUS DISEASES 


A large proportion of all nervous disorders can be traced to faulty 
nutrition. To effect their prompt and permanent relief 


Gray's Glycerine Tonic Comp. 


is of exceptional therapeutic value. This powerful tonic stimulates 
functional activity throughout the body and substantially aids the ab- 
sorption and assimilation of nutriment. Nervous affections of 
functional origin usually disappear as the normal nutri- 
tional index is re-established. Samples on request. 


THE PURDUE FREDERICK CO. 
298 Broadway, New York 
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The Success of Listerine 
is based upon Merit 


T HE manufacturers of Listerine are proud of 
Listerine— because it has proved one of the 
most successful formulze of modern pharmacy. 


This measure of success has been largely due 
to the happy thought of securing a two-fold anti- 
septic effect in the one preparation, i. e., the 
antiseptic effect of the ozoniferous oils and ethers, 
and that of the mild, non-irritating boric acid radical 


of Listerine. 


Pharmacal elegance, strict uniformity in constitu- 
ents and methods of manufacture, together with a 
certain superiority in the production of the most 
important volatile components, enable Listerine to 
easily excel all that legion of preparations said to 
be “something like Listerine.” 


“The Inhibitory Action of Listerine,” a 208-page book, descriptive of the 
antiseptic, and indicating its utility in medical, surgical and dental 
practice, may be had upon application to the manufacturers, 
Lambert Pharmacal Compeny, Saint Louis, Missouri, 
but the best advertisement of Listerine is— 
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THE HEATH MATERNITY CORSET 


The Heath Maternity Corset is made with 
a long, graceful front’ which entirely covers 
up and supports the abdomen. The upper 
part is full and roomy so as to support with- 
out giving any harmful pressure. 

The entire front of the corset is soft, being 
fastened with glove-buttons instead of steel 
clasps. The little boning is watch-spring 
Walohn, very pliable and light, with just 
enough stiffness to hold the garment in shape. 
The double row of lacing in front permits 
adjustment and enlargement of the entire 
corset, thus furnishing a perfectly fitting 
garment throughout the entire period. 

The construction in back is equally im- 
portant, as it furnishes the support that is 
required to relieve the “backache”’ so fre- 
quent during pregnancy. 

The double adjustable elastic straps in 
back, a unique feature of all Heath Corsets, 
accommodate themselves freely to every 
movement. Whether standing, sitting, walk- 
ing, or riding, this corset gives perfect sup- 
port and freedom of movement. 

Pomeroy Company, of 34 East 23rd Street, 
New York, says it is a pleasure to recommend 
and sell the Heath Maternity Corset on 
account of the expressions of approval given 
by every customer immediately after trying 
one on. 

The Heath Maternity Corset merits this 
approval because it is the only maternity 
garment which combines the features of com- 
fort and beneficial support, together with a 
decided improvement in the personal appear- 
ance of the wearer. 


GLYCO-HEROIN (SMITH) 


It is self-evident that a preparation which 
embraces the fore-mentioned drugs in proper 
proportions must needs possess cough-alle- 
viating, inflammation-subduing, and repair- 
inducing properties in the highest possible 
degree. That such a preparation is capable 
of effecting improvement of such ailments as 
coughs, pneumonia, bronchitis, and laryngitis, 
there can be no question. 

By utilizing, collectively, the analgesic, 
sedative, calming, and febrifuge properties of 
heroin ; the spasm-alleviating, inflammation- 
subduing, respiration-tranquillizing, and 
anxiety-dispelling properties of henbane ; 
the heart-stimulating, mucous-modifying, 


secretion-expelling and fever-reducing prop- 
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of hypophosphite ; the 
soothing, antiseptic, and sedative properties 
ofbalsam tolu; and the astringent, stimulating, 
and balsamic properties of white pine bark, 
we obtain a remedy which, in point of 
remedial value and extent of usefulness, has 
no superior. 


erties ammonia 


In addition to promptly relieving the pain, 
abating the fever, augmenting the expulsion 
of accumulated secretion, allaying nervous 
excitement, overcoming alarm, subduing in- 
flammation, and diminishing cough, Glyco- 
Heroin (Smith) brings about a 1 
favoring 
covery. 

When used at the first sign of developing 
disorder, Glyco-Heroin (Smith) shortens the 
duration of the ailment; given when the 
has already established itself, it 
alters the degree of discomfort, modifies the 
severity of the attack, and tends to preclude 


condition 
uninterrupted and very rapid re- 


dis« yrder 


the development of perilous complications, 


A BARGAIN IN CHAIRS AND TABLES 


Our readers’ attention is called to an excep- 
tional bargain inserted among our advertising 
pages by Sharp & Smith of Chicago. Any 
physician who wishes to equip himself with 
a strictly up-to-date, first-class chair should 
not fail to ‘‘getin’’ on this offer. This well- 
known firm carries nothing but strictly first- 
class, up-to-date, guaranteed instruments, and 
we wish to assure our readers anything pur- 
chased from them is backed by a reputable 
house. 


THE H. K. MULFORD COMPANY OBTAINS 
THE GRAND PRIZES AND GOLD 
MEDAL AT THE ALASKA-YU- 
KON-PACIFIC EXPOSITION 


The Director of Exhibits of the Alaska- 
Yukon-Pacifie Exposition announces that 
the Jury of Awards has awarded the H. K. 
Mulford Company, of Philadelphia, the 
Grand Prizefor Antitoxin and Special Syringe 
Container, the Grand Prizes on Tuberculins 
and Serial Dilutions of same, and the Gold 
Medal for Biological Products—the highest 
awards granted. 

The H. K. Mulford Company are to be 
congratulated upon their triumph. The 
Grand Prize on Antitoxin and Special Con- 
tainer is a special honor, not only in recog- 
nizing the excellence of the Mulford anti- 
toxin, but their constant efforts to improve 
and perfect the production of antitoxin, es- 
pecially in increasing the potency of the sera, 
reducing the bulk for administration, and 
their perfection of the syringe package. 
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DEAR DocTorR :— 
Y The superiority of Scott’s 
; Emulsion over any and all other prepara- 


- tions of cod liver oil is proven by 35 
years of use in every country and cli- 
mate in the world. 









































. No other preparation is as pure or 
: dependable—gives such uniformly satis- 
e - 
it factory results as Scott’s Emulsion. 
There is not a drop of alcohol in it. 
It is the safest and quickest reconstruct- 
ive. Please specify Scott’s. 
¥ 
ig 
iV 
h 
id 
I- COUNTRY SURGERY 
t- makes many demands on the Physician that the City Doctor rarely meets 
id ae. = nMEaeee is peculiarly difficult, unless the Physician 
r- iis: ; 
le —< THE CASTLE 
: ROCHESTER COMBINATION STERILIZER 
s 1s indispensable for operations at the patient's home. It sterilizes everything 
needed—instruments, dressings, gowns, water—by steam and boiling water. For 
price-lists of Castle Sterilizing Apparatus ask your dealer, or address 
Wilmot Castle Company, 607 St. Paul St., Rochester, N. Y. 
.. | 
ie 
; SAL HEPATICA 
: WANTED | 
l , For preparing an 
st EFFERVESCING ARTIFICIAL ———_—# 
c Copies of the March, ec issue of | MINERAL WATER —_—_ 
re the Annals of Surgery. Fifty cents : 
n- , ; 7 Superior to the Natural, | | HeDati 
i per copy will be paid for those in good Containing the Tonic, Alterative and isa ent (} 
- conde. bit Wate of Rooper toed oy /SAMELAAINE 
= the addition 0 ithia an um 
: Phosphate. 
id Annals of Surgery BRISTOL- MYERS CO. 
227 South Sixth Street, Philadelphia, P eee ee ere 
<a A BROOKLYN - NEW YORE. bear «pa 
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AN AUTOMATIC OPERATING-TABLE 


Among the late inventions reported to the 
Patent Office is an automatic operating-table 
which balances on a fulcrum, and _ has 
absolutely no complication, 

The top of this table is made of real por- 
celained enamel material—a finish similar to 
the inside of a modern bathtub. 

The same is made by the Max Wocher & 
Son Company of Cincinnati, Ohio. 


GERMICIDAL POWER OF LYSOL 
The germicidal power of Lysol is as follows : 
Staphylococcus Pyogenes Aureus: Growth 

diminishes after two minutes’ exposure in a 
solution of 0.25 per cent. ; growth destroyed 
or arrested after fifteen minutes’ exposure in 
a solution of 0.30 per cent.; growth destroyed 
after five minutes’ exposure in a 1-per-cent. 
solution. 

Streptococcus : Growth destroyed or ar- 
rested after fifteen minutes’ exposure in hali- 
per-cent. solution. 

Laboratory tests for demonstrating germi- 
cidal power and use in clinical work involve 
very different conditions. In laboratory tests 
the actual destruction of the bacteria by the 
solution unaided is necessary. In clinical 
work the process involves both destruction 
and removal of these growths. Therefore 
an agent, to be effective, must possess the 
power not only of destroying, but of loosen- 
ing and removing the bacteria from the sur- 
face or structure to which they adhere. Lysol 
possesses this particular power. 

COUGH 

Among the late remedies for this class of 
cases is heroin, and it certainly has proved a 
valuable addition to our materia medica. 
There are many combinations in use of 
which heroin is the chief constituent. Some, 
in my opinion, are not to be recommended 
for general use. What is needed is a safe 
and efficient preparation whose action is 
positive and definite. Such a combination 
we have in Glyco-Heroin (Smith), made by 
Martin H. Smith Co., of New York. Each 
drachm of this mixture contains heroin, gr. 
1-16; ammonia hypophos., hyoscyamus, 
white pine bark, balsam tolu, glycerin, ad 
3i. The astringent properties of white pine 
bark are of peculiar service in inflammations 
of the respiratory tract. It also is of use in 
arresting the night sweats of phthisis. Bal- 
sam of tolu is an aromatic, useful in chronic 
bronchitis or in the advanced stage of the 








acute disease. Altogether this mixture has, 
in my hands, proved to be of the greatest 
value, and at least a dozen of my medical 
friends to whom I have recommended it are 
loud in its praise—Francis W. Campbell, 
M.A., M.D., D.C.L., L.R.C.P., London. 


TWO INTERESTING CASES 


Dr. George Selkirk Jones, Ph.D., L.S.A., in 
an original article, first printed in Medical 
Reprints, London, says: ‘‘I am desirous of 
placing upon record the two following clinical 
cases, which have come within the sphere of 
my professional occupation. The first was 
that of a lady, the subject of a periodically 
recurring hemicrania of a decidedly neurotic 
type, upon whom the usual remedies had 
(ad nauseam) been tried, with occasional 
benefit alternated with disappointment. This 
led me to persevere with Antikamnia tablets, 
one every two hours for eight doses. This 
ease having secured for me a meed of confi- 
dence, I have labelled it, mentally, as my 
first success with this preparation. 

“‘The second one is that of a man aged 
forty-five, the subject of asthma of a pul- 
monary type and associated with gastric 
troubles, for whom I was in the habit of 
prescribing alkalies. In this case I am now 
observing the gradually increasing evidences 
of the benefit of Antikamnia and Codeine 
tablets, which, up to the time of writing, 
have not failed or fluctuated in their analgesic 
and stimulating action upon my patient’s 
asthmatic condition.”’ 


SAL HEPATICA 

Sal Hepatica is very effective in limiting 
and reducing the amount of uric acid formed 
within the circulation and excreted by the 
kidneys, and is very freely absorbed and 
taken into the blood and as rapidly (along 
with the chemical products formed) elimi- 
nated by the excretory ducts or organs, as is 
readily demonstrated by its presence, after a 
brief course thereof, in perspiration and urine» 
the latter more particularly being doubled or 
trebled as to quantity and rendered decidedly 
alkaline. 


THUNDERSTRUCK INDEED! 
While on his travels, he was thunderstruck 
at receiving from his wife a telegram which 
ran as follows: 


Twins this morning. More later. 
— December Lippincott’ s. 
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BOVININE 


mm RECONSTRUCTIVE FOOD 
AND TONIC 


BOVININE represents the most valuable combination of 
Food and Tonic elements known to the medical pro- 
fession, 


BOVININE has proven clinically to be most valuable in 
all forms of Tuberculosis, 

BOVININE enables the nerve cell to assimilate its specific 
elements, which it fully supplies. 

BOVININE promotes the metabolism of fat and albumin 
in muscle and blood, thereby restoring the bodily 
health, strength and normal powers of resistance 

BOVININE supplies full and complete nutrition through 
its Kood and Tonic properties. 











S Uneratery Crcrea | & 
Depots Lomnon Pras & Comsmaet 







SEND FOR 
SAMPLE 

















(_ THE BOVININE COMPANY “al 


73 West Houston St., New York City 

















You do not need tobe A Nerve Specialist 


to realize that a score of the disorders from which your patients 
suffer are the result of the pressure of a deflected spine upon 
the nerves emanating from the spine. Then why not treat 
the cause instead of the symptoms or results from 
the cause ? 


OUR NO. 1 APPLIANCE has superseded the heavy and 
cumbersome plaster jackets, steel braces, leather, raw hide, 
starch and other jackets. It is made from the best material, 
flexible but firm, distributes a general pressure evenly over the 
parts where it is needed, weighs not to exceed 16 ounces, is 
easily adjusted, comfortable to wear, absolutely painless, permits 
freedom in exercise and full lung action. It is the Appliance 
referred to in 


“The Sheldon Method of Curing 
Spinal Curvature” 


and with the treatment advised and the exercises recommended 
is sure to give speedy relief and to promote a permanent cure 
in all curable cases of spinal troubles, deflections, curva- 
tures and deformities. In cases past the curable stage from 
age or development, alleviation and improvement of conditions 
is assured from its use and wear. 
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Let us send you a copy of the above book and other descriptive, illustrated 
literature on the subject and so gain your interest in our APPLIANCE and 
our work, in which we shall be pleased to have your co-operation on a plan 
we will explain to you, if you so desire. 

OUR NO.1 APPLIANCE is made to order from individual measure- 
ments only, 


PHILO BURT MFG. CO., 
24—12th Street, JAMESTOWN, N.Y. 
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A NEW FIRE-PROOF BUILDING FOR THE 
ELECTRO SURGICAL INSTRUMENT 
COMPANY 


Some months since the Electro Surgical 
Instrument Company, of Rochester, N. Y., 
were visited by a disastrous fire which com- 
pletely destroyed their factory. They were 
soon, however, able to establish themselves 
in a modern fire-proof building, and with new 
machinery and increased facilities are now 
turning out even better instruments than be- 
fore. The fact that they were able promptly 
to resume manufacturing under such favor- 
able conditions is cause for congratulation 
both for themselves and their patrons, inas- 
much as the history of the use of the minia- 
ture electric light in diagnosis and treatment 
is closely interwoven with that of this com- 
pany. They made the first electrically lighted 
urethroscope, the Koch, and they have 
just completed the latest, an operating and 
dilating urethroscopic set designed by Dr. 
Hugh H. Young of Baltimore. They made 
the first practicable cystoscope designed in 
this country and they have made the two 
latest, the E. 8S. I. Co. Combination and that 
of Dr. W. F. Braasch of Rochester, Minn. 
They were the pioneers in this line, and years 
of experience and the suggestions of many 
eminent physicians both at home and abroad 
have enabled them to bring their instruments 
to a state of perfection which renders them 
models of their kind; and as now made by 
this company, properly designed and skill- 
fully constructed, these have become indis. 
pensable for that accuracy of diagnosis and 
treatment which modern medicine demands. 
The vital part of such instruments is the small 
electric lamp, and to every part of the manu- 
facture of these especial care is devoted. All 
are of the ‘‘cold’’ variety, i.e. their tempera- 
ture is but slightly above that of the body, 
they give a brilliant white light and have 
great endurance. The Electro Surgical In- 
strument Company make all kinds of electric- 
ally lighted instruments, such as cystoscopes, 
urethroscopes, Jackson bronchoscopes, auri- 
scopes, an illuminated eye spud, transillu- 
minators, etc. They manufacture, also, all 
kinds of current-controlling devices, includ- 
ing a socket current controller, a socket 
cautery transformer, and wall plates—and 
everything they make they make well. 
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A PIONEER HOUSE 


Established in 1844, the house of Sharp & 
Smith, makers and importers of surgical in- 
struments, trusses, deformity apparatus, etc., 
has established an enviable reputation and 
its fame has extended many miles beyond the 
boundaries of the city and state. Though 
their establishment has become possibly the 
most extensive of its kind im the western 
country, yet those dealing with Sharp & Smith 
have the satisfaction of knowing that the most 
minute detail has the personal supervision of 
each member of the firm, thus insuring abso- 
lute satisfaction. A trained corps of assistants, 
“ach an expert in his special department, is 
always in readiness to administer to the 
needs of patrons, and complete satisfaction is 
guaranteed in every instance, the smallest 
order receiving the same painstaking care 
which characterizes everything this firm 
does. Readers of this journal will do well to 
bear this firm in mind when anything in 
their particular line is needed. Their ad- 
vertisement appears in another column. 


HERNIA 

Every physician has some patient contin- 
uously bothering him on account of a diffi- 
cult case of hernia that cannot be successfully 
retained by an ordinary truss. Such cases 
are a nuisance to physicians. Every other 
day a man will come in and say, ‘‘ My truss 
bothers me, Doctor; it will not hold. What 
shall Ido?’’ The doctor tries to make an- 
other adjustment of the truss, but the hernia, 
being an aggravating case, continues to give 
trouble. Many physicians resort to an oper- 
ation as the only way out, though they 
realize that many cases are not physically 
able to stand an operation. 

The Pomeroy Company, at 34 East 23rd 
Street, are making a special appeal for such 
cases. They claim to have perfected a truss 
that will retain the hernia under all cireum- 
stances, both comfortably and securely. They 
wish to take all this trouble away from the 
physician, and especially solicit difficult cases 
of hernia that have heretofore been con- 
sidered as unholdable. 


A CHRISTMAS QUERY 


‘Why does Santa reindeer use ?”’ 


Asked eager little Kate. 
“This time of year I think snowdeer 
Much more appropriate !”’ 
—December Lippincott’ s, 
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UP-TO-DATE HOSPITAL FURNITURE 
AND STERILIZERS 


Thenew Automatic(Self-Balancing) 
Wocher-Baldwin Operating Table has 
no complex mechanism; any nurse can 
handle the heaviest patient with one 
hand. Itis balanced ona fulcrum and 
can be instantly changed from one po- 
sition to another. It is built like a 
watch by expert mechanics and is con- 
sidered by the most eminent operators 
as the most satisfactory table. 

The new Elevator on same for Ab- 
dominal Operations has no ratchets 
or catches, but operates with worm 
screw and sets automatically where placed. ‘This table is replac- 
ing the old-style tables in hundreds of hospitals. Furnished 
in Nickel, Glass, White Enamel, or Porcelain Enamel. 
Sold with or without elevator. Price, $50.00 to $200.00. 
Send for full descriptive price-list of above. 

We make the largest variety of Operating-Room and Ward 
Furniture and equip Hospitals complete with anything required. 


NEW GOODS 7A he 
The Handy Cleanable Commode, AWA | ES 
with Water Seal Lid; The Cincin- 
nati Butler Carriage for Transport- 
ing Dishes; The Combined Nurses’ 
Writing Table and Medicine Cabi- 
net; New Real Porcelain Enameled 
lron-Top Treatment Tables; New 
Aluminum Chart Files, Steriliz- 
ers, etc. 


Murphy-Magnuson New Procto- 
clysis Apparatus 





























The Max Wocher & Son Co. 


High-Grade Aseptic Furniture 
Surgical Instruments 
Electro-Therapeutic Apparatus 
Grosse Flamme X-Ray Coils 


19 to 23 West Sixth Street 
CINCINNATI, O. 





porary ogy New Orthopedic Catalogue Ready. Send for it. 
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“It is a book that everyone interested in Photography will have to have sooner or later.” 


The Complete 
Self-Instructing Library of 
Practical Photography 


OPENS THE DOOR OF KNOWLEDGE TO EVERY DEPARTMENT OF PHOTOGRAPHY 














THE ONLY COMPLETE-IN-ITSELF In- 
struction and Reference work on the art of pic- 
ture making ever published. Covering every 
branch of Photography and profusely illustrated. 
Gives all practical formulae: difficulties likely to 
be encountered, preventatives and remedies, all 
indexed for ready reference. Also a complete 
Glossary of all Photographic terms. A master- 
piece of technical simplicity, written in a manner 
easily understood by any person who can read 
English, THOROUGHLY PRACTI.- 
CAL, INDISPENSABLE TO ANY- 
ONE INTERESTED IN PHOTOG- 
RAPHY. 

The Library has stood every test, 
and is to-day the acknowledged Stand- 
ard on the Art of Photography in all 
its branches. Public Libraries through- 
out the country; Colleges and Schools 
have purchased the books; the United 
States Government Department of Agri- 
culture has, after thorough examination by its experts, bought the books for its 
Technical and Scientific Library; the United States Engineers’ Department 
has purchased the Library for Engineers’ School, U. S. Barracks, Washington, 
D. C. The largest industrial and manufacturing plants have ordered these 
books for the use of their photographers. The leading professional photogra- 
phers throughout the United States have gladly availed themselves of this, the 
first opportunity to secure a complete treatise on Photography, self-instructive, 
and at the same time an Encyclopedia. The hundreds of amateurs who have 
purchased the books are unstinted in their praises. 


Volume I—Elementary Photography, Complete. 

Volume II—Negative Developing and After Manipulation. 

Volume III—General Exterior Photography, Composition, Lenses. 

Volume IV—Photographic Printing, Complete. 

Volume V—At-Home Portraiture, Flash-Light, Interiors, Copying, Enlarging, Lan- 
tern Slides. 

Volume VI—Studio Portraiture and System. 

Volume VIi—Carbon Printing, View, Commercial, Scientific, and Color Photography. 

Volume VIlI—Negative Retouching, Etching and Modeling, Encyclopedic Index, 
Glossary of Photographic Terms. 


WRITE TO-DAY asking for illustrated prospectus, fully describing the 
Library: giving the names of more thantwo hundred photographic experts, con- 
tributors; also prices and terms. 


ADDRESS 


American School of Art and Photography 


370 Adams Avenue, Scranton, Pa. U. S. A. 
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SPECIFY 


P-W-R 





ETHER, U. §. P., FOR ANASTHESIA 


Morphine Sulphate. 
Strychnine. Codeine. Potassium Iodide. 
3ismuth Subdnitrate. 


Quinine Sulphate. 


Thymol Iodide. 
Acid Citric. 


A FULL LINE OF MEDICINAL CHEMICALS 


CHEMICALS _ POwWERS-WEIGHTMAN-ROSENGARTEN CO. 


New York 


FOUNDED 1818 


PHILADELPHIA _ Saint Louis 























“ 
AN APPROPRIATE 


XMAS GIFT 


FOR THE NURSE 
SANDS No. 92 


Trained Nurse’s Case 


Price, $12; 10 per cent. discount if cash 
is sent with order. 
Descriptive circular upon request. 





We issue gift certificates made out for any amount. 
Write for booklet, “*‘ Christmas Suggestions.” 


SHARP & SMITH 


High-Grade Surgical and Veterinary Instruments and 
Hospital Supplies 
92 WABASH AVE. CHICAGO, ILL 











eel 





73° & 25° 


LIPPINCOTT’S 
MAGAZINE 


never sells for less than 25c. 
acopy. but we want you to 
know how good it is. Send 
us 25c. for a ¢rial trip, and 
we will mail you three issues 
of this great magazine, con- 
taining three first-class com- 
plete novels, sixteen strong 
stories, fifty pages of new 
humor, and fifteen remark- 
able articles. Send to-day. 
Our current issue ts fine. 





Lippincott’s Magazine 
East Washington Square 
Philadelphia - Penna.’ 











The WALKEASY 


ARTIFICIAL LEG 
Our Art Catalog contains valuable informa- 
tion on Care and Treatment of Stump Prepara- 


tory to applying an Art Limb. How Soon to | 
Apply. Art Limbs for Children. Directions 


KY for Self-Measurement, etc., etc. 


Geoance R. Fucter Co., ROCHESTER, N. .¥. 
Branches, Buffalo. Besten, Philadelph 























GASTROGEY 


TABLETS 






FORMS OF 
INDIGESTION, 





HMNEACTANG OSS 

27F279 GREENE AVENUE 

BROOKLYN-NEW YORK 
USA « 
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LIPPINCOTT’S NEW AND 








Wilson’s 
Medical Diagnosis 


By J. C. WILSON, A.M., M.D. 
Professor of the Practice of Medicine and Clinical Medicine in the Jefferson Medical College, and Physician 


to its Hospital; Physician to the Pennsylvania Hospital; Physician in Chief to the German Hospital, 
Philadelphia. 


Just published. Octavo. 1478 pages. 300 illustrations. Cloth, $6.00. 


Earle’s 


Diseases of the Anus, 
Rectum, and Sigmoid 


By SAMUEL T. EARLE, M.D. 


Professor Emeritus of Diseases of the Rectum in the Baltimore Medical College; Surgeon in Charge of 
Rectal Diseases at St. Joseph's Hospital, the Hebrew Hospital, and the Hospital for Women. 


Octavo. 400 pages. 150 illustrations. Cloth, $5.00. In press. 
Davis’ 


Applied Anatomy 
By GWILYM G. DAVIS 
Associate Professor of Copies Anatomy, University of Pennsylvania; M.D., Universities of Pennsylvania 
and Goettingen; Member of the Royal College of Surgeons, of England; Surgeon to the Episcopal, 
St. Joseph’s, and Orthopedic Hospitals ; Orthopzedic Surgeon to the Philadelphia General Hospital ; 


Fellow of the Philadelphia Academy of Surgery and the College of Physicians; Member of the 
American Orthopedic Association, etc. 


Octavo. 600 pages. 575 illustrations in colors and black. Cloth, $6.00. 
In press. 


Hirschfelder’s 
Diseases of the Heart 
and Aorta 


By ARTHUR DOUGLASS HIRSCHFELDER, M.D. 
Associate in Medicine, Johns Hopkins University. 


Octavo. 650 pages. 300 illustrations. Cloth, $6.00. in press. 











J. B. LIPPINCOTT COMPANY 


LONDON since /8 72 
MONTREAL since 1897 PHILADELPHIA since .1 792 
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FORTHCOMING BOOKS 








Cattell’s 
Lippincott’s New 
Medical Dictionary 


By HENRY W. CATTELL, A.M. (Laf.), M.D. (U. of P.) 
Editor of /nternational Clinics, Feilow of the College of Physicians of Philadelphia, etc. 
Octavo. 1100 pages. Freely illustrated with figures in the text. 
Flexible leather, round corners, patent thumb index, $5.00. In press. 


Rotch’s 
The Diagnosis of 


Living Anatomy and 


Pathology 


in Early Life by the Roentgen Method 
3y THOMAS MORGAN ROTCH, M.D. 


Professor of Pediatrics, Harvard University. 


Octavo. 240 pages. 303 illustrations. Cloth, $6.00. In press. 


Kassabian’s 


Rontgen Rays and 
Electro-Therapeutics 


With chapters on Radium and Phototherapy 
By MIHRAN KRIKOR KASSABIAN, M.D. 


Director of the Réntgen Ray Laboratory of the Philadelphia Hospital; formerly in Charge of the Réntgen 
Ray Laboratory, and Instructor in Electro-Therapeutics in Medico-Chirurgical Hospital and College, etc. 


Octavo. 575 pages. 260 illustrations in colors and black and white. 
Cloth, $3.50. Half leather, $4.00. Second edition in press. 
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J. B. LIPPINCOTT COMPANY 


LONDON since / 872 
MONTREAL since /897 PHILADELPHIA since 1792 








When writing, please mention ANNALS OF SURGERY. 19 











ANNALS OF SURGERY ADVERTISER 











cael 


LIPPINCOTT'S MEDICAL PUBLICATIONS 





Piersol 


Human Anatomy 


Including Structure and Development and 
Practical Considerations 
By GEORGE A. PIERSOL, M.D., 


Professor of Anatomy at the University of Pennsylvania 


THOMAS DWIGHT, M.D., 


Professor of Anatomy at the Harvard Medical School 


J. PLAYFAIR McMURRICH, Ph.D., 


Professor of Anatomy, University of Michigan 


CARL A. HAMANN, M.D., 


Professor of Anatomy at Western Reserve, Cleveland, Ohio 


J. WILLIAM WHITE, M.D., 


Professor of Surgery at the University of Pennsylvania 


JOHN C. HEISLER, M.D., 


Professor of Anatomy at the Medico-Chirurgical College 
of Philadelphia 
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Imperial octavo. 2,088 pages. 1,734 illustrations, 541 of which are in colors. 
Cloth, $7.50 net. Half leather, $9.00 net. 


Two volumes, half leather, $10.00 net.* Patent thumb index, 50 cents additional. 


The Latest, Best, and Most Richly Illustrated Anatomy Published 





Anatomy grows. The text-book that properly presents it must grow also. The subject 
is big and cannot be put in a small compass. 


ALL AMERICAN. This work is the product of American authors exclusively. 

It is entirely original in its descriptive matter, its arrangement, and 
its illustrations, for which special dissections were made throughout. 

It is consequently an all-American Anatomy, and we believe destined to be a monument to 
the American medical profession and American publishing, as it is doubtful if any work 
heretofore has had expended upon it the amount of labor and money required for the 
production of Piersol’s Anatomy. 


THE PLAN. This Anatomy was planned as one of the most comprehensive of its kind 

ever written, giving a presentation cf Descriptive Anatomy, following the 

lines of teaching used by most of the prominent American anatomists, ‘and containing 
the most accurate, artistic, and elaborate illustrations ever produced. 


THE SCOPE. In addition to presenting the essential facts by its concise, yet comprehen- 

sive, text on the gross appearances and relations of the various parts of 

the human body, it gives their structure and development, together with adequate 

emphasis and explanation of the varied relations of anatomical details to the conditions 

claiming the attention of the physician and surgeon. It is illustrated by a vast number of 

new and original drawings portraying actual dissections and preparations with a fidelity 
and realism not found in other books. 

The description of each organ begins with its Descriptive or Gross Anatomy, followed by 
its Histology and Embryology, and concludes with Practical Considerations, embracing 
Medical as well as Surgical Applic ations. 

Every portion of the body receives adequate attention, including a fuller textual and artistic 
treatment than usual of the important Nervous and Lymphatic Systems. 


APPLIED ANATOMY. This book is filled from cover to cover with the most valuable 

practical applications of anatomy—medical and_surgical— 

written especially for the active practitioner, to whom it will appeal as well as to the 
student. 
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THE GENERAL PRACTITIONER. The physician who wants to have in his library a 

book that is broader and fuller than any now on 

the market; one that combines Histology, Embryology, Descriptive Anatomy, and 

Applied Anatomy, as well as an Atlas—in a word, something in which to find the whole 
tale, must have Piersol. 


ILLUSTRATIONS. Absolutely no expense has been spared in illustrating Piersol’s 
Anatomy. No limit has been placed on the number or cost of the 
illustrations, the sole idea being to have it the most richly illustrated text-book on the 
market. 
In almost every case special dissections or preparations were made, and the drawings taken 
direct from nature, giving faithful, honest, conscientious reproductions, resulting in the 
most remarkable, accurate, and artistic anatomical illustrations. 


THE AUTHORS’ SUBJECTS. 


The preparation of this work was undertaken with three chief considerations in mind. 
1. The presentation of the essential facts of human anatomy by a concise descriptive text, 
sufficiently comprehensive for a thorough understanding of the gross appearances and 
relations of the various parts of the human body, and their structure and development. 
2. Adequate posal isis and explanation of the many and varied relations “ anatomical 
details to the conditions claiming the attention of the physician and surgeon. 3. The eluci- 
dation of such text by illustrations that should portray actual dissections and preparations 
with fidelity and realism. 


Dr. Thomas Dwight has written the description of the skeleton, including the joints, 
and that of the gastro-pulmona: y system, and of the accessory organs of nutrition. 


Dr. Carl A. Hamann has contributed the account of the cerebro-spinal and sympathetic 
nerves. 


Dr. J. Playfair McMurrich has supplied the systematic description of the muscular and 
of the blood- and lymph-vascular system. 


Dr. George A. Piersol has written the introductory, histological, and embryological 
paragraphs throughout the work, and contributed the description of the central nervous 
system, including the deep relations of the cranial nerves, of the organs of special sense, of 
the carotid, coccygeal, and aortic bodies, and of the uro-genital system. 


Dr. J. William White, widely known both as a surgeon and a teacher of surgery, has, 
under the head of Practical Considerations, pointed out with unusual force the relations of 
anatomy to the requirements of the practitioner, and associated anatomical facts with those 
conditions, resulting from injury or disease, ‘that these facts elucidate, presenting, in 
connection with each organ or system, enough facts illustrative of the dependence of the 
diagnostician and practitioner upon anatomical knowledge to awaken interest and to 
combat the tendenc y to regard anatomy as something to be memorized during student days 
and forgotten when examinations are over. Even when such facts do not seem at a first 
glance to come within the scope of a text-book of anatomy, it will be found that a careful 
comparison of this text with the descriptive portion of ‘the book will show a real and 
practical relation between them—a relation which, once established in the minds of the 
student and the physician, will make it easier for the former to learn his anatomy and for 
the latter to remember and apply it. 


The illustrations, a matter of fundamental importance, have received most conscientious 
attention. In the completion of this labor the editor has been most fortunate in having the 
assistance of Dr. John C. Heisler, to whose skill and tireless enthusiasm he is indebted for 
the admirable dissections from which most of the illustrations of the muscles, blood-vessels, 
nerves, perineum, and inguinal region were drawn. 


Dr. Gwilym G. Davis has supplied the dissections for the drawings relating to the 
Practical Considerations. 


In addition to the numerous dissections and preparations made especially for the 
illustrations, advantage has been taken of the rich collections in the museums of the 
Medical Department of the University of Pennsylvania, of the Harvard Medical School, 
and of the Wistar Institute of Anatomy. 


Records of the dissections, in many cases life size, were made in water-coiors, chiefly 
by Mr. Hermann Faber, whose renditions combine faithful drawing with artistic fe eling to 
a degree unusual in such subjects. The records not made by the last-named artist are from 
the brush of Mr. Ludwig E. Faber. The translations of the colored records into black and 
white, from which the final blocks have been made, as well as the original drawings of the 
bones and of the organs, have been made by Mr. Erwin F. Faber. Mr. J. H. Emerton 
drew the joints, as well as some figures relating to the gastro-pulmonary system, from dis- 
sections and sections supplied by Professor Dwight. 


The numerous illustrations representing the histological and embryological details, and 
in addition the sections of the brain-stem under low magnification, are by Mr. Louis 
Schmidt. In all cases sketches with the camera lucida or projection lantern or photographs 
have been the basis of these drawings, the details being faithfully reproduced by close 
attention to the original specimens under the microscope. 
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De Garmo 


Abdominal Hernia 
Its Diagnosis and 
Treatment 


By W. B. DE GARMO, M.D. 


> 
Professor Special Surgery (Hernia), New York Post-Graduate Medical School and Hospital 


Octavo. 456 pages. 226 illustrations. Cloth, $5.00 net.* 


HILE the surgeon has plenty of literature to guide him in his part of 

the work in the treatment of those afflicted with hernia, the physi- 

cian, upon whom many times the full responsibility of the case must 

rest, finds little practical aid from that source in any language. It is to the 

physician that this book is therefore especially addressed, and it will furnish 

him useful and valuable suggestions regarding the diagnosis and treatment 
of abdominal hernia. 

In the preparation of this important work, Dr. De Garmo has consulted 

many authors, and quoted these with credit, though the fundamental part 

of the work is based upon the author’s many years of personal experience, and 


the illustrations are largely from photographs of patients under treatment. 


CRITICAL OPINIONS 


“This new volume will take a higher rank as a text-book on hernia than any similar treatise by 
American authors. It is so divided as to give in a concise and lucid form the surgical anatomy, types of 
hernia, diagnosis, mechanical and surgical treatment. The general excellence of this book makes it 
essential to a complete library.” —Ratlway Surgical Journal, Chicago. 


‘* This special work on hernia merits the approval of the profession, as it is a thorough exposé of the 
subject, important alike to physicians and surgeons. De Garmo justly describes, with comprehensive 
figures, the surgical anatomy of each region: the inguinal, femoral, and umbilical. The question of 
diagnosis, somewhat puzzling at times, is then elucidated, with accompanying illustrations of fallacies 
made, The truss, or mechanical treatment, so often abused and misunderstood, is given ample space 
and scientifically considered. The treatment of inguinal hernia by gymnastics is minutely explained. 
The surgical cure then follows.’’—New Orleans Medical and Surgical Journal. 


“The book is one of the best post-graduate manuals we have seen, and one which can be honestly 
recommended as a valuable addition to the practitioner's library. The details of operative work are 
given in a terse, clear, and wholly readabte fashion, and the description of the technique of dealing with 
a strangulated hernia—technique with whica every practitioner should be thoroughly familiar—is almost 
a model of what such descriptions should be. The book is well printed and strongly bound, the paper 
being free from that irritating gloss which is such a feature of books illustrated by photographic repro- 
ductions.”— 7he Hospital, London. 
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Kelly 


Appendicitis 


By HOWARD A. KELLY, M.D. 


Professor of Gynecology in the Johns Hopkins University, Baltimore. 





Imperial octavo. 500 pages. 215 illustrations, some in colors and three 
lithographic plates. Cloth, $6.00.* 


HIS work is needed to place in convenient form in the hands of that 
large and most important class of the medical community, the general 
practitioner ; a work which will present succinctly and clearly, as well 
as from a practical standpoint, all that he needs to know about this, which 
clinically is one of the most important organs in the body. It is supposed 
hardly a week goes by without every busy physician being consulted by one 
or more anxious patients as to whether he or she has appendicitis and 
requires an operation. 

In this work Dr. Kelly considers in particular the treatment to be 
adopted in those cases which are not manifestly operative from the start. 
He explains fully with text and illustrations the details of the operation for 
appendicitis and the after-treatment. 

As only a comparatively few persons are conveniently situated for secur- 
ing consultation, it is not infrequently necessary for the general practitioner 
to undertake the operation himself. 

The discussion of the history and anatomy in this edition is extremely 
brief. On the other hand, the pathology, etiology, clinical history, and 
diagnosis are treated at length, and an entirely new chapter on the value of 
the leucocyte count in the diagnosis of appendicitis by Dr. Charles E. Simon 
has been added. 

The section on senile appendicitis by Dr. Walter L. Burrage is included 
in the chapter on appendicitis in childhood. 

The beauty and the accuracy of the illustrations have never been sur- 
passed, most of them having been taken from the author’s previous exten- 
sive work for the specialist written in conjunction with Dr. Hurdon. The 
two pages of aphorisms in appendicitis for the general practitioner cause 


vitally important facts to sink into the memory in such a way as never to 


be forgotten. 
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Clark 
Gynecological Diagnosis 


By DR. GEORG WINTER 


O. O. Professor and Director of the Kgl Universitats-Frauenklinik in Kénigsberg, Prussia. 





WITH THE COLLABORATION OF 
DR. CARL RUGE 


of Berlin, 


EDITED BY 
JOHN G. CLARK, M.D. 
Professor of Gynecology, University of Pennsylvania. 


After the Third Revised German Edition. 


Octavo. 700 pages. Four full-page plates and 334 text illustrations in 
black and colors. Cloth, $6.00.* 


ITH the steady growth of scientific methods in the diagnosis of disease which 

\ V characterizes the present period of medicine there has been developed in 
gynecology a rational system of diagnosis based primarily on physical exami- 
nation, to the practical exclusion of the old haphazard methods which depend 
chiefly on history and symptomatology. Constant practice in making gynecologic 
examinations is necessary in order to become expert in the recognition of gynecologic 
conditions, and, although in its best form this practice is obtainable only in hospital 
and dispensary work under competent instructors, every practitioner can nevertheless, 
if he will take the trouble, become his own teacher and train himself in the course 
of his daily practice, provided he has a guide to help him interpret his findings. 


’ 


‘*Winter’s Gynecologic Diagnosis’’ is such a guide. The author has had many years 
of experience in teaching students, and in the course of a large consulting practice 
has come in contact with many practitioners, so that he is eminently fitted for the 
work which he has undertaken. 

Numerous excellent illustrations and diagrams, many of them original, assist the 
student in grasping more clearly the descriptive portions of the text, relating to both 
the normal conditions and the changes produced in the female genitalia by pathologic 
processes. The findings in the different periods of pregnancy and in ectopic gesta- 
tion, the various displacements of the uterus, the relation of tumors to the genital 
organs and pelvic structures, and the changes produced by inflammatory pelvic 
disease, are thus accurately described and illustrated. Description is followed by 
interpretation. In accordance with the important position which pathology occupies 
in gynecologic diagnosis, especially in malignant disease, a comprehensive description 
of the histology, both normal and pathologic, has been included in the book. The 
recent advances in cystoscopy have necessarily added that branch of diagnosis to the 
gynecologist’s equipment, and the subject is therefore properly included in a modern 
text-book on gynecology, a special section being devoted to the diagnosis of diseases 
of the urinary apparatus. 
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Cattell 


Post-Mortem Pathology 


By HENRY W. CATTELL, A.M., M.D., 


Sometime Director of the Josephine M. Ayer Clinical Laboratory of the Pennsylvania Hospital, Patholo- 
gist to the Philadelphia Hospital, Senior Coroner’s Physician of Philadelphia, Pathologist to the 
Presbyterian Hospital, Prosector of the American Anthropometric Society, and Demonstrator of 
Morbid Anatomy in the University of Pennsylvania. 


Octavo. 524 pages. 10 colored plates and 183 illustrations. Cloth, $4.00. 
Third Edition. 


N this third edition a number of important changes have been made; the entire 
| chapter of Diseases Due to Micro-organisms and Parasites has been rewritten; 
additional chapters have been prepared upon plant pathology, the teaching of 
post-mortem technique, and post-mortems as performed in the army and navy; and a 
number of new illustrations have been added. Altogether some two thousand new 
facts, additions, and changes have been introduced into the body of the book. 

Dr. Cattell has had unusual facilities in the preparation of this eminently 
practical and handsomely illustrated work upon the making of Post-Mortems. 
A number of new and original features are to be found incorporated in the 
work, such as chapters upon Post-Mortem Examinations of the Lower Animals, 
Medico-Legal Suggestions pertain- 
ing to Autopsies, and the latest 
revised - International System of 
Nomenclature of Diseases and 
Causes of Death. 

The text not only tells you 
how to make the post-mortem, but 
also describes the lesions which 
are likely to be found during its 
examination, and is therefore a 
pathology in itself. The illustra- 
tions, nearly two hundred in num- 
ber, are with but few exceptions 
original and especially prepared 
under the author’s directions from 
actual post-mortems. 

Dr. Cattell’s experience as a 
teacher of Morbid Anatomy in the 
University of Pennsylvania for five 
years, as Senior Coroner’s Physi- 
cian of Philadelphia for three years, 
and as a pathologist to numerous 
hospitals, are embodied in this 
work, which is written for the medi- 
cal student, the resident physician, 
the coroner’s physician, and the 
general practitioner. Competent critics speak of it as the most complete work of its 
character in the English language. 





Method of Removing the Small Intestine. 
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The Heart of 


r “4 NOW FOR THE SOUTH POLE 
Lieutenant Shackleton’s own narrative 


the Antarctic 


A Complete Record of His Antarctic Voyage of 1907-1909 











This is the first exhaustive work on a subject 
that is creating a veritable sensation in all 
parts of the civilized world at the present time. 
It is not merely made up of newspaper articles 
and fragmentary sketches, but is Lieutenant 
Shackleton’s own account of an unusually 
successful expedition, carefully planned 
and carried out. Outside of the important 
scientific facts and discoveries revealed in the 
book, it is full of exciting adventure, wonder- 
fully illustrated, and is undoubtedly the 
greatest book of exploration of the year. 


12 color plates, 3 maps, and over 300 
illustrations from photographs. Royal 
8vo. Twovolumes. Cloth, $10.00 net. 











| Hunting in British East 
i Africa 
g By PERCY C. MADEIRA 


A complete account of a highly successful hunt 
through the African veldt and jungle taken by the 
author during the winter of 1907-1908, He hunted 
over much the same country Mr. Roosevelt is now 
covering, and returned with one of the most exten- 
sive and beautiful collections of African trophies yet 
fallfn to the rifle of one man. 

The illustrations of big and small game, camp 
scenes, etc., are reproductions of the author’s own 














photographs, and are truly remarkable. 











130 illustrations. Octavo. Cloth, $5.00 net 





Robert Hichens’ Greatest Novel 


Bella Donna 


“Again Robert Hichens has taken his reader to 
Northern Africa. This time to the Nile Valley and 
its sands, its rocky wilderness, and the ruins of mil- 
lenniums, Here his rich imagination has developed 
one of those Anglo-Oriental romances in the weaving 
of which he has proved himself a past-master. Again 
the reader may enjoy the vivid coloring of his pen- 
pictures of the desert. His descriptive powers have 
lost none of their force. In this latest work of his, 
‘Bella Donna,’ the artist shows himself worthy of 
the author of ‘The Garden of Allah.’ ”’ 

—Publie Ledger, Philadelphia. 


12mo. Decorated cloth, $1.50 





: - By RALPH HENRY 
The Lilac Girl °” §Aivsour 
Author of ** My Lady of the Fog,’’ ** Holly,” ‘An 
Orchard Princess,’ ‘* Kitty of the Roses,’’ etc. 
Those who are fond of dainty books always watch 
for Ralph Henry Barbour’s annual holiday romance, 


— as it is sure to be a delightfully charming tale of the 
old, old story, yet ever new. 








Illustrated in color by Clarence F. Underwood and mar- 
ginal decorations throughout, Small quarto. Decorated cover 
in gold with medallion. Cloth, gilt top, $2.00. In a box, 





ILLUSTRATED FUVENILE CLASSICS 


At the Back of the North Wind 


By GEORGE MACDONALD 


4 A Dog of Flanders “OUIDA” 


Beautifully illustrated holiday editions of these two 
ss juvenile classics, 





Illustrated with full-page color plates from drawings by 


Maria L. Kirk. Decorated lining-papers. Octavo. Cloth, 
Bed ornamental, $1.50 per volume. 
A 








GIFT BOOKS 


Legends of the Alhambra 


By WASHINGTON IRVING 
With an introduction by HAMILTON WRIGHT MABIE 


Irving’s famous 
eight legends of the f 
Alhambra, with the 
elaborate illustra- ff 
tions especially 
drawn for them by § 
Mr, Hood, render this ff 
the most attractive 
and valuable holiday } 
book of the year. 





Elaborately illus- 
trated with seven full- 
page pictures in color, 
marginal decorations, 
lining-papers, aud 
special cover desigu 
in colors and gold, 
Quarto, Decorated 
cloth, $2.50 net. Mn 
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“WORRY IS THE MOST POPULAR FORM OF SUICIDE” 
NOW IN ITS SIXTH EDITION 


WHY WORRY ? 


By GEORGE LINCOLN WALTON, M.D. 


HIS splendid little book is in line with the present trend in favor of 
applying mental methods to mental disorders. It is a series of sensible 
talks by an experienced physician, dealing with neurasthenia, hypo- 

chondria, sleeplessness, the doubting folly, and worries of other kinds. There | 
are valuable suggestions for home treatment, which should go far to obviate 
much of these troubles. 


‘‘ This is a book to read, to recommend to your neighbor, to give to your 
hypochondriac friend. It is no cure-all, but it has a sane |.opefulness 
that should make it one of the most helpful works ever written upon the 
topics it discusses.’’— Vogue, New York. 


Frontispiece. 275 pages. Cloth, $1.00 net. Post-paid, $1.10. 
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ATLANTIC CITY 


A combination to satisfy the most 


exacting; to please the most 
particular; to suit young and 
old. The ocean, the boardwalk, 
the yachts from the one; a quiet, 
restful, and elegant home in the 


other. Write for reservations to 


THE LEEDS COMPANY 
ALWAYS OPEN ON THE BEACH 
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General Index to the First Fifty Volumes of 
the Annals of Surgery 


a response to the repeated requests which have been received from 

many sources during recent years for a General Index to the Annals 
of Surgery from the beginning of its publication, the publishers an- 
nounce that they propose to signalize the completion of the fiftieth 
volume of that periodical by issuing a complete index to the entire series 
of fifty volumes. It is estimated that this will make an octavo volume of 
about 300 pages. 

Such an index will unlock for ready reference a series of volumes 
in which are contained many of the most important contributions to sur- 
gery made by English-speaking surgeons during the past twenty-five 
years. In addition to these, it will make accessible to the surgeon English 
translations in abstract of many other important papers in all tongues. 

The price of this Index Volume will be three dollars and fifty 
cents including delivery charges. In order that they may have some 
criterion as to the size of the edition of the Index to be printed, the jpub- 
lishers request that all who desire the Index favor them with a statement 
of that fact at once; for this purpose a blank order will be found on page 


28, which subscribers are respectfully requested to fill out and return. 


ANNALS OF SURGERY 


Specimen pages of the General Index will be found on pages 26, 27, and 28 
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Specimen page from the General Index to the 
First Fifty Volumes of the Annals of Surgery. 


INDEX. 


Kidney, abnormal, xxiv, 498. 

Abscess of, bilateral, xxiii, 440; 
in the fatty capsule of, xxv, 
660; multiple, xxiii, 262, 282; 
nephrectomy for, xxi, 65, xxv, 
190, xxvii, 366. 

Acute hematogenous infection 
of one, in persons apparently 
well, xlviii, 680. 

Acute surgical, xxxix, 581. 

And bladder, cancer of, dis- 
cussion on, at International 
Society of Surgery in 1908, 
xlix, 118. 

And pelvis, contribution to the 
surgery of, xxvii, 416, 542. 

And ureter, anomalies of, xlv, 
125. 

And ureter, nephrectomy for 
tuberculosis of, xlviii, 144. 
Anesthetics, effect of, upon, 

xix, 630. 

Bilharzia hematobia in, lesions 
caused by eggs and embryos 
of (see also Hydronephro- 
sis), iv, 350. 

Bleeding, xlix, 628, 652; with 
macroscopically unaltered 
kidneys, xxx, 7068. 

Calculus, colossal, of the, suc- 
cessfully removed, xlvii, 1028, 
1054; enormous, removal of, 
from, vi, 185; exploration of, 
in cases of suspected, XXViii, 
663; extirpation of, for, xxxi, 
356: with abscess, xlix, 840; 
with nephrolithotomy, x, 339. 

Carcinoma of (see Nephrec- 
tomy, Nephrotomy), iii, 427; 
extirpation of, for, xxix, 
753; primary, xxxiv, 827; 
right (see also Nephrolithot- 
omy, Nephrectomy, Nephrot- 
omy, Renal), v, 260. 

Child, in a, xli, 299; extirpation 
of, xii, 290. 

Chloroform on, influence of, 
Xix, 719, 720. 

Circulation in the, observations 
upon, xxv, 660. 

Clamp, use of, on vessels after 
extirpation, xxxi, 359. 

Congestive phenomena in the 
pathology of, xxx, 760. 


Cyst-wall, calcification of, 
cystic dilatation of, with, xx1, 
608. 


Cystic, xxxix, 598; degenera- 





} 


tion of, xlviii, 241; degenera- 
tion of the, cases of, at the 
Roosevelt Hospital, XXix, 
249; large, xliv, 959; sarcoma 
of, in an infant, xlvi, 161; 
true, surgery of, xxxiv, 8II. 

Cystine calculus of, nephrec- 
tomy, xxxvii, 204. 

Cysts of, intermittent, xxv, 
529; multilocular, of the con- 
tribution to the surgery of, 
XXXiii, 147. 

Decapsulation of, effect of, 
upon hematuria from chronic 
nephritis, xxxix, 370; for 
Bright’s disease, xxxix, 617; 
results of, xxxvii, 592. 

Determination of functional 
capacity of, xliii, 725. 

Diagnosis of, xxix, 260. 

Digital exploration of (see also 
Nephrectomy, Nephrotomy, 
Nephrolithotomy, Renal), vi, 
187. 

Drainage, permanent, of both, 
through lumbar opening, 
xlvii, 148; permanent, method 
of, of both, after nephros- 
tomy, xliii, 406; through renal 
fistula in the loin, xlvi, 430, 
952. 

Excision of, ii, 85, 336, 423, 424, 
425; exploratory, ii, 86, 87. 
Extirpation of (see also Hydro- 
nephrosis), iv, 2, 56, 259, xix, 
08, 497, XXvV, 402, 403, 413, 638; 
for calculous pyonephrosis, 
xxx, 328; for  suprarenal 
tumor, xxxi, 759; for tuber- 
culosis, xxxviii, 524; of thy- 
.roid of (see Nephrectomy), 
iii, 165; partial, xii, 293, 383; 

Weir, i, 300. 

Failure after removal of other 
kidney, xxxiii, 225, 336, 342. 

Fibrinous calculi in, xlviii, 378. 

Fibrolipoma of, xxvi, 128. 

Floating, fixation of, iii, 170; 
cystic (see also Renal), viii, 
42; etiology of, xxx, 771; with 
floating gall-bladder, xxvii, 
199. 

Fetal type, adult, of, xxxiv, 203. 

Fracture of, recovery after 
nephrectomy, Xxxili, 714. 

Function, the freezing point of 
the blood as an index to, 
XXxiii, 906. 
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Prostate, calculus impacted, ii, 
332; calculus of, sequel to 
fracture of the spine, xl, 143. 

Carcinoma of, operative treat- 
ment of, xxii, 481; carcinoma 
of the, primary, xxxix, 892. 

Castration for enlarged, xxv, 
107, I21, 381; question of, 
XXiv, 223, 265, 388; unilateral, 
effect of, xxi, 616. 

Cyst of, obstruction from, xxxi, 
762. 

Dilatation of, remarks on, xvii, 
442. 450. 

Electrolysis in hypertrophy of, 
ix, 347. 

Enlarged, 
134. 

Enlargement of, treated by, cas- 
tration, xxiii, 486, 687, 741. 

Exsection of, xviii, 104. 

Extirpation of, xlvi, 943, 044: 
discussion at the 1907 Ger- 
man Surgical Congress upon, 
xlvi, 938. 

Female, the, xliv, 576 

Hypertrophied, operative relief 
of, viii, 47, 479;° operative 
treatment of, ix, 1, 387, xxxix, 
833; the surgery of, xvii, 70. 

Hypertrophy of, v, 164; opera- 
tive treatment of, x, 208, 467; 
present position of the sur- 
gery of, xviii, 152; results of 
double castration in, xxii, 1. 

Iliac arteries, internal, experi- 
ence in the effect of the si- 
multaneous ligation of both, 
upon, xxiii, 705. 

Lesions caused by eggs and em- 
bryos of Bilharzia hematobia 
in, iv, 350. 

Operative treatment of hyper- 
trophied, v, 433. 

Prostatectomy, enlarged, re- 
lieved by, one year after cas- 
tration without benefit, xxviii, 
378. 

Rectum, stricture of, following 
abscess of, viii, 221. 

Sarcoma, primary of, xlvii, 58. 

Suprapubic cystotomy, extirpa- 
tion of hypertrophied middle 
lobe of, v, 558. 

Surgery of the, contribution to, 
xlviii, 266; of the hypertro- 
phied, iii, 173, xl, 782. 

Surgical treatment of hyper- 


operations on, xiii, 








trophy of, in the feeble and 
aged, conservative, xlvi, 884. 

Tuberculosis of, xviii, 587; 
evidement of, for, xxiv, 219. 

Vasa deferentia for, ligation of, 
xxiii, 737, 744. 

Prostate gland, castration, by, xx, 
52. 

Catheter, has the, a place in 
the treatment of, xli, 492. 

Ether or chloroform, supra- 
pubic extirpation, xli, 540. 

Hydatid of, xxxiii, 565, 753. 

Hypertrophy of, conservative 
perineal extirpation of, xli, 
549; obstructive, etiology and 
pathology of, xli, 481: peri- 
neal operation for, xli, 310; 
study of various forms of, 
from postmortem specimens 
and by the cystoscope, xli, 
590; treated by simultaneous 
ligation of both internal iliac 
arteries, xXx, 44, 173; treatment 
by enucleation through a 
suprapubic incision, xli, 535. 

Incontinence, cause of, as a 
sequel to extirpation of, xli, 
556. 

Malignant diseases of, xxxiii, 
260. 

Operative method, choice of, for 
removal of, xli, 565. 

Prostatectomy by suprapubic, 
xx, 606 

Suprapubically, total enuclea- 
tion, question of priority in 
the adoption of the method 
of, xli, 520. 

Prostatectomy, iii, 173, 432, xvii, 
64, xxix, 313, 348, xxxi, 738, 
740, Xxxiv, 426, xlix, 841. 

Alexander’s method, by, xxxiii, 
476. 

Anatomical points connected 
with the performance of, xli, 
507. 

Complications and sequels of, 
xxxix, 385. 

Cystoscope, use of, with refer- 
ence to, xli, 590. 

Incontinence, cause of, as a se- 
quel to, xli, 558; following 
Gersuny operation for, xiii, 
923. 

Lateral, xiii, 140. 

Operative methods for, choice 
of, xli, 565. 
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Tuberculosis (see also Lung), xv, 


49. 

Abdominal muscle, of, xxxii, 
734- 

Amputation of forearm after 
inoculation, iv, 424; for joint 
disease in coexisting lung, 
¥;. 101, 

Antitubercular action of 
form in, vi, 445. 

Appendix vermiformis, 
XXXiv, 790. 
3acteriology of, iv, 57. 

Bladder, of, xi, 290, xlv, 249, 
388, 507, xlix, 785; permanent 
suprapubic drainage for, 
xxxvi, 426; relative value of 
operative and hygienic meas- 
ures in, xxii, 205, 512; of 
operative and hygienic meas- 
ures in, XXii, 205, 512; treated 
by permanent suprapubic 
drainage, xxxiii, 331; urinary, 
suprapubic cystotomy for, xv, 
397. 

Zone, of, xi, 70, 73, xvi, 284, 
xxxv, 287; closure of sinuses 
and abscesses complicating, 


iodo- 


of, 


ORDER 





XXviil, 516; experimental 
production of typical, iv, 79; 
joints, and, xxii, 412; Bill- 
roth’s operative treatment of, 
xvi, 582; comparison between 
conservative and _ operative 
treatment of, xii, 455; of, 
treatment in parenchymatous 
and intra-articular injections, 
Xv, I. 

Brain of, successful extirpation 
of, xxiv, 652. 

Breast, of, xx, 153, xxv, 86, 
xxxii, 604; xlii, 118; primary, 
XXXVii, 510. 

Czxcum, primary, of, xlvii, 635. 

Carpus, of, xxxiii, 58. 

Cases of surgical, iv, 159. 

Castration for, double, 
292. 

Cervical lymph-nodes, of, re- 
moval of, xxix, 355; surgical 
treatment of, xlii, 49. 

Cinnamic acid, treated by, xix, 
102. 

Diagnosis of, xxix, 260. 

Elbow, of, xviii, 108; 
plasty, xlvi, 617. 


xvii, 


arthro- 
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Positive Working: The metal plunger screws into the rubber plug, adjusting 
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